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_^Q^Iydro-Airc’s AN 6200 Series of Hydraulic Pressure 
Relief Valves are today Standard Equipment on the 

majority of America’s military and commercial 
airplanes-n tribute to ilie high regard die aviation 
industry has for Hydro-Aire's engineering, 
testing, and manufacturing ability, 
addiuim to Hydro-Aire’s many standard equipmml 
hydraulic components, H-A engineers ami laboratory 
technicians are constantly working with America’s leading 
aircraft companies in die solution of individual problems. 
Ofre, die precision manufacturer of parts long proved 
and accepted, to etigiiiccring discussions of problems 
far ahead, is the role H-A plays in Hydraulics— as in 
many phases of a\'iation manufacture and research. 



B.F.Goodyich 


20 airlines switch to 
new B. F. Goodrich dimpled tire 


W E RECENTLY ANNOUNCED that 
nine airlines had tested and 
switched to the new B. F. Goodrich 
dimpled tire. Now eies'en other users 
report that they have adopted it as 
standard equipment. 

One airline repotted 20% more land- 
ings on DC-4's. A typical report from 
tests on a fleet of DC-3's: "We removed 
the tires after 400 hours, 1200 landings. 
In the process of recapping, we dis- 
covered that there was enough rubber 
left for about 100 hours more, a total 
of 1500 landings." 

Tlie new B. F. Goodrich dimpled tire 


has a longer lasting cord construction 
which cuts down separation. It has a 
new tread with dimple-like indenta- 
tions in the rubber. These dimples pro- 
vide better distribution of the tire load 
and reduce exposure to tread cutting. 
Retreading is simpler. Carcass rejec- 

The airlines landing on BFG dimpled 
tires include; American. Braniff, Capital, 
Central, Continental, Empire, Frontier, 
Hawaiian, Mid-Continent, National, 
Nonheast, Northwest, Pan-American. 
Philippine.Pioneer.Sou them, Southwest. 
Trans-Texas, United and West Coast. 


B. F. Goodrich is now producing the 
dimpled tire in seven airline sizes. The 
new, longer wearing dimpled tire is 
another example of BFG's leadership 
in rubber research and engineering. 
Other B. F. Goodrich products for avia- 
tion include wheels and brakes; heated 
rubber; E>e-Icers; Avttira; Plascilock 
adhesives; Pressure Sealing Zippers; 
inflatable seals; fuel cells; Rivnuts; 
accessories. The B. F. Goodrich Com- 
pany, Aeronautical Dii>., Akron, Ohio. 

B.E Goodrich 
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Today — besides pro- 
ducing more ready-co- 
install power packages 
than anyone else in the 
world — Rohr Aircrafts- 
men are making more than 
12,000 different parts for 
both commercial and military 
aircraft. Rohr assembles these 
into more than 840 products for 
Rohr customers. 



NEWS DIGEST 



Domestic 

Douglas jet transport details arc ex- 
pected to he announced soon, accord- 
ing to an autlioritativc London source, 
whicli reports that Doiiglas-Santa 
Monica chief engineer E. F. Burton and 
commercial sales manager Nat Pa.schal 
have dropped word of a new "DC-S" 
jet airliner during a recent tour of 
Europe. The British arc said to be 
“nersous," feeling such an announce- 
ment may influence future DH Comet 
sales. American Airlines reportedly has 
given Douglas a verbal commitment for 
a quantity of jet airliners and is said to 
favor a straight rather than swept wing 
to permit higher gross loads and to keep 
landing speeds down. Although the 
PiSrW 157 purportedly has received the 
nod for the new Douglas transport. Gen- 
eral Electric also has held conferences 
witli Douglas and American Airlines. 

E.AL deserted Air Transport Assn, 
last week, with E. V. Rickenbackcr 
criticizing ATA directors for not grant- 
ing ExecutKe Vice President Robert 
Ramspeck enough extension of his 
leave of absence From .ATA, Ramspeck 
has been chairman of the Civil Sen'ice 
Commission for a year at President Tru- 
man’s request. Following ATA action, 
Ramspeck announced he is quitting his 
ATA post and will stav with Civil Serv- 
ice Commission. ATA directors stated 
that tlicv couldn’t agree with Ramspeck 
on employment terms and he 'Volun- 
teered to resign." 

First Boeing KC-97F Stratofreighters 
ate being delivered to USAF. New fea- 
tures include P&W R-f360-75s having 
redesigned cylinder heads, crankcase, 
crank^aft. exhaust manifold and igni- 
tion system. Bendix-Scintilla ignition 
analyzers are also fitted. KC-97Fs ate 
convertible troop or Cargo transports, 
hospital planes or aerial tankers- 

Airport noise study is being spon- 
sored by Port of New York Authority, 
which awarded $20,000 contract to 
Belt, Bemanek and Newman of Cam- 
bridge, Mass, to carr\' out tlie rcsearcli. 
The company will also prepare recom- 
mendations. plans and specifications for 
anti-noise devices following its study 
of PNYA's fields. 

U. S. civil plane exports during Mav 
totaled 25 units valued at $199,892. 
Totals for first five months of year are 
146 and SI. 147.290 rcspcctivelv. 

Willianr R. Robbins has been elected 
vice president of United Aircraft Coqj. 


Robbins is controller and Operating and 
Policy Committee member. Otlier UAC 
cliangcs include promotion of Eric Mar- 
tin, Hamilton Standard division general 
manager, to vice president. 

Merrill F. Redfcm, executive secre- 
tary of the Air Traffic Conference of Air 
Transport Assn, since its founding in 
1938, died last week of a lieart attack 
while asleep. He also was vice president 
and secretary of AT.A and was its oldest 
current employe. He started airline 
business in 1928 with United Airlines’ 
predecessor. National Air Transport, be- 
coming United’s director of personnel 
in 1957 before joining ATA. 

Capt. Frank R. McCrary. 72, Naval 
Aviation pioneer, died in Oakland, 
Calif., June 10. Capt- McCrarv during 
World War I was Assistant Chief of 
BuAer. 

B-36 accident at Carswell AFB "was 
in no way due to tire failure of any 
integral part" of the landing gear, Con- 
vair has told tlie maker. Cleveland Pneu- 
matic Tool Co. 'Tlie report said that 
after the plane missed the nmw.iy on 
its initial touchdown, the landing gear 
"held until partiallv torn loose from the 
aircraft stmeture fittings." 

Civil aircraft shipments during April 
totaled 291 planes valued at S15.8 mil- 
lion and aggregating 728,700 lb. Dur- 
ing .April 495 engines totaling 322,600 
hp. and valued at $4,6 million were 
shipped, 

Glenn L, Martin Co., hfiddlc River, 
Md.. is shutting entire plant during 
period July 2S-.Aug. 10 inclusive. 


Backlog of orders for aircraft engines 
and propellers as of Mar- 31 totaled 
$13,804 million, with orders for aircraft 
and parts comprising 63%. U. S. mili- 
tary commitments composed 90% of 
tlic aircraft, 95% of engines and 78% 
of props on order. 

Fingncial 

Northwest Airlines paid $2,646,176 
in taxes during 1951, svith $2,575,856 
going to taxing units in the U. S. and 
$70,520 to foreign countries. 

Mid-Continent .Airlines reports $7.- 
468 net loss for April after adjustment 
for federal income taxes, with first quar- 
ter loss being $90,012, excluding addi- 
tional mail pay the carrier expects to 
receive when pending mail rate proceed- 
ings are concluded. 

Pioneer Airlines is paying a 15-cent- 
per-share dividend June 29 to holders 
as of June IS. PAL's earnings for the 
first five months of 1952 were $656,431. 
It sold its 11 DC-3sfor $693,991- 

Infernational 

Six SA.AB Scandia transports ate to 
be built under license bv Fokker, 
.Amsterdam, which will be assisted by 
de Schelde and Aviolanda factories- The 
24-52-passcnger twin-engine airliner was 
built ill limited quantitv in Sweden after 
World Wat II for Scandanavian Air 
Lines and Brazilian Vasp. Although 
SAAB reportedly has received orders re- 
cently for the plane, it is understood its 
military commitments prevented re- 
newal of production in Sweden. 
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Rudder Pedal Adjustment 
AIRBORNE actuated 


AVIATION CALENDAR 



An R-622M1 actuator and two R-532jaclc screws, 
connected with flexible shafting, comprise the 
rudder pedal adjusting system on one of the 
latest fighter planes. 

Long association with the industry and wide expe- 
rience in the design and development of electro- 
mechanical equipment for aircraft enable us to meet 
the rigid requirements of such an application. Let 
us help you with your problems, too. See our data 
in the l.A.S. Aeronautical Engineering Catalog. 
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JET CENTER, U.S.A. 


Nearly four million square feet of floor space, em- 
ployment approaching 8000, and some of the most 
modern and complete jet-producing facilities in the 
world make up “Jet Center, U.S.A. the new General 
Electric plant at Lockland, Ohio. Dedicated on the 
tenth anniversary of the first American jet engine, 
this new jet giant will be a tremendous factor in the 
future of American aviation. 

Lockland provides for rapid expansion to meet na- 
tional emergencies as well as a foundation for peace 
time production. While its recent rapid growth has 
been due mainly to the demands of increased aircraft 
production, Lockland will remain to spearhead the 
progress of aviation and to bulwark national security. 
Features of the new plant are a new parts production 
building and a new engineering and administration 


building, both recently completed, and a new Com- 
ponents Development Center now under construction. 
One large building, previously used for assembly of 
production engines, is now devoted to development 
work to bridge the difficult gap between experiment 
and production. Two huge new test cells, with a 
common control room, have been built especially 
large to accommodate engines of extremely high thrust 
ratings. 

During the fastest ten years in history, jet engines 
designed and developed by General Electric have 
powered more planes, set more records, and flown 
more hours than all other U.S. jets combined. Now, 
with this experience, a team of skilled workers and the 
new facilities available at Lockland, General Electric 
works for the future. 


GENERAL 




ELECTRIC 


WHO'S WHERE 


In the Front Office 

W. L. Barrow has been made vice pres 
dent-chief engineer of the Sperry Gyr 
scope division of Sperry Carp., Great Nee 
N. V. Chief engineer of the eompanr 
■ ■ lerrv in 19f?' 


1947, Barrow joined Sperry 


T of a 


Robert W. Richardson, a 


engineering. 




B. A. Rupert, formerly subcontracts man- 
ager for Fairchild Airplane Division. Hagers- 
tonn, Md„ has joined Tennessee Aircraft. 
lnc„ Nashville, as vice president in charge 


Changes 

,.\ustio B. Speed, formerly with the USAF 
in contracts work, has joined Republic 
Aviation Corp„ Framingdale, L. 1., N. Y.. 
as director or the contracts division. 

Mrs. Charlotte De Amiond has been ap- 
pointed public relations director of Pa- 
cific Airmotive Corp., Burbank. 

Robert M. DeWitt has joined Prewitt 
Aircraft Co., Clifton Heights, Pa„ as proj- 
ect engineer. 

William S. Kasb has been dcsigruted 
field engineer for Titcflcic.. Inc.. Newark, 
N. f., and Hairy Tindall has been pro- 

Hornet M. Berry has joined the Tulsa 
division of Doughs Aircraft Co., and will 
be based at Wichita as assistant to L. C. 
Sebring on the B-47 Production Com- 

F. Maurice -McGregor has left Trans- 

thc .Atbniic division^to join Ganadian 
Pacific Airlines as director of develop- 

Raymond C. Anderson has been ap- 


operations for Northwest Airlines. Other 
new regional superintendents arc: Arthur 
T. Petersen (Western) and Paul L. Ben- 
scoter (Orient). 

bail T. Carkrn has been made United 

press, succeedinE Russ LeBrock, retired. 

Stuart Smith has been named special rep- 
resentative at W'light-Patterson AFB, Dav- 
ton, O. for Remolds Metals Co., Louis- 
ville. Ky. 

Norman F. Trost ha.s been made quality 
manager ol .Aeropioducts division. General 
Motors Corp., Dayton, O. 


Honors and Elections 

Louis J, ScuIIey, Dayton sales representa- 
tive for Jack & Heintz, Inc., has been 
elected president of the National Associa- 
tion of Alanufacturers' Representatives. Dan 
D. Bmbakct has been made vice president, 

Sheldon Coleman. Wichita industrialist, 
has been ^pointed to the board of di- 
rectors of (ifssna Aircraft Co., succeeding 
the late Will G. Price, St. 


INDUSTRY OBSERVER 

► Piasecki Helicopter Corp. is going through the preliminaries of CAA 
certification of the USAF H-21 Workhorse. Piasecki hopes to have the 
big tandem rotor machine certificated in about six months, or at least 
well before current military orders will permit any civilian deliveries 
to be scheduled. 

► Sidc-bv-side seating will be featured on the two delta traiuers Avro 
is building (Aviation Week June 9, p, 7). The new trainers will closely 
resemble the 707A and 707B research deltas the company has been 
flying successfully for some time. 

►Powerful Allison J71 engine, not now expected to be used in a 
production version of the four-engine Boeing B-47C. is slated for 
installation in a later version of the Northrop F-89 twin-engine all- 
weather interceptor. Installation should step up the performance of 
the already fast-climbing F-89 considerably, since the new J71s are 
in the lO.OOO-lb.-thnist bracket. Current Ailison J35-A-21 installation 
in the F-89D is in the 6,000-lb.-thrust class. 

► Production Supermarine 508 twin-Avon-])Owercd Naval fighter will 
have swept wings and probably a conventional tail, British Admiraltv has 
unwittingly revealed. Prototype 508 has straight wings and "V” tail. 

► Air Force is firming details of a policy designed to encourage tlic use 
of titanium in production of aircraft and airborne equipment. Polics', 
adopted by AMC and approved by USAF Chief of Staff, will proride 
for manufacturers to be covered on "a fair share" of the increased cost 
involved in the use of titanium. It is expected that the policy will stimu- 
late aircraft use of titanium and its increased production. 

► First ten S-55 helicopter fuselages have been completed by Westland 
Aircraft Ltd., which is building the craft under Sikorskv license. West- 
land will import engines from Pratt & Whitnev since no comparable 
British powerplants ate available. There has been talk of Alvis working 
out a double Ix.-onidcs installation for the Westland S-55. 

► Convair is tapering off the modernization program of its B-36 bombers 
at San Diego in December, after which the program transfers to Ft. 
Worth to be canied on simultaneously with pirSuction of additional 
B-36s tliere. Shift of personnel to other San Diego projects has alreadv 
started, including R3Y Navy trargo turboprop plane, Ctmvair-Lincr 340 
commercial transports, T-29 Air Force navigation-bombardier trainers, 
missiles and the prototype XF-102 delta wing missile carrying interceptor. 

► Vickers Viscount turboprop transport is due to be promoted for use on 
internal routes in India, with a Vickers sales mission on its way to that 
country. The Indian government has announced its intention to rc-cquip 
its lines with either the Viscount or Convair-Liner and the former seems 
to have the edge because of its turboprop power and a sterling price lag. 

► First pre-production Nortli American FJ-2 Fury has been flown to 
Patuxent Naval Air Station from Los Angeles well ahead of schedule. 
Second FJ-2 is due at Patuxent shortly, Tire swept-wing jet fighters, 
equivalent of the Air Force F-86 Sabre, except for carrier landing equip- 
ment and folding wings, are scheduled for carrier qualification flights as 
soon as they can complete preliminaries at Patuxent. 

► Aeroproducts division. General Motors, nettled by digs at their turbo- 
prop controls, lias made up a demonstration kit from one of their elec- 
tronic propeller control units identical with those in the Douglas .A2D, 
North American A2J, Convair XP5Y and Allison Turboliner and brought 
it to Washington for reliability demonstrations to Navv and Air Force 
officials. Aeroproducts states that while earlier control difficulties were 
encountered frequently, most delays experienced in recent turboprop 
Rights are attributable to other causes. 

► Navy has completed negotiations witli Air Force for loan of a North 
Americ-an T-28 trainer under bailment for special flight purposes. 
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Washington Roundup 


Air-Minded Polit-ics 


Scoreboard on Air Power 


Dc^piti; tlic coiittm-ttiiiil putitickiiig, outcome of t]ii> 
jx'.ir’s natioiiiil election prohabU Hill lime little effect 
on the future of U.S. air power, 

► How Much Air Po«cr?-Rcpublican'i and ncmocrab 
of all .stripes are jumping on the bandwagon to cut 
down milit;ir\ appropriations. 'ITictc ate a few excep- 
tions. such as Texas' Sen. Lyndon lolnison, Hut the 
exceptions grow fewer almost daily. 

rile talk now in all the e.imps is of a S50-to-S-tO- 
liillion militarv budget for the nc.xt fiscal icar. whieli 
starts fnly I. !■);;. 

•\nd regardless of bow "air minded" an administra- 
tion might be, air jiOHCr's slice out of a S?0-billion 
budget is going to be sulistaiitiallv less than its sliec 
oirt of 1952 fiscal ycar'.s ShO-billion budget or 1953 
fiscal year's budget ap[iroacliing S50 billion. 

Candidates urging "more" air power on the platform 
seem actually to mean "more emphasis” on air ])owcr. 

.A sliar]) curtailment in defense money next year 
would Itaic its impact on the a\-iation industry in about 
two years, starting annind niid-1955. Post-ICorea con- 
tracts and contracts that will be tet diiniig the next 
12 months will keep it in high gear until such time as this 

•Another Korea would entb flic l.indslide inoiement 
to econiimiw cm defense. But observers don't expect 
.1 ch.nige in administration to do it. 

► Wliat Type ,^ir Power?— I'lie pendulum is swinging 
toward more emphasis cm medium-range bombers and 
tactical a'-iatiem. This trend w.is deteniiined by world 
ci-cnits and tccliiicilogc . change in political ad- 
ministration isn't cxix.'cted to halt it. 

IToin the .stnmp, Ohio's presidential aspirant. Sen. 
Robert Taft, talks of "an all-i)owcrfuI .-\ir l•'or^e cewer- 
ing the globe." and stops just short of toeominciKliiig 
elimination of ground troops. But lie concedes the 
ncecssitv for a globe-circling sistcm of air bases for 
U.S. air |)Ower. .\nd this means "holding" land areas, 
which means ground troops and tactical air. 

.And despite much talk of a “decisive slinwdciwn" 
aiming Taft follcmers, it doesn't seem probable that 
the U. S- would launcli an attack on Russia fc;r any 
less ptmoeation than a major .iirack by U.S.S.R. 
Sentiment in the U.S- and among its allies remains 
im the side of endiiraiiec, localized wars, and containing 
Russia piece by piece, instead of becoming iiivohcd in a 
' decisive sliowdowii." 

.-\Itliongli a ebargo in administration is expected to 
liaio little effect on the U.S. air power, one teeli- 
iiological deielopnient. obsersers estimate, miglit swing 
the pendulum back toward tlie big bomber: the hydro- 
gen bomb, due for preliminary Ic-sting this fall at 
Isniwctok ,\toll. 

nis|iersjl is no answer to the hydrogen bomb, accord- 
ing to Chairman Brien Mehrahem of the Joint Con- 
gressional .Atoniic Fnergy Committee. It was an answer 
to the atoniic bomb. Iinwever. 

While approaching troops can be so dispersed as to 
escape destruction b\ atomic boinbiii|, be reports, they 
couldn’t escape the bidtogen bomb. 

There is some si>ecnlation that the Indrogcni bomb 
might bring back an era of inajor euipbasis on big 
bombers— for tactical ii.se against troops as well as stra- 
tegic targets. 


Defense Department doesn’t present an cncoiir.iging 
picture on current air stmigtlir 

•Naval Ait power stands at 13 large carriers and 15 
light carriers with 10.000 oper.itiiig aircraft, onlv 40'f- 
of winch are modern. 


llie 194b i'orrcstal "pe.ieetimc" program pniposed: 
12 large and 10 light carriers with 10.600 aircraft, 
♦Although Ait Force now has 91 aetisiited wings, onh 
40 of these have modem ec|iiipmait and onlv these 40 
l>lus 20 otlicrs. making a total of (.0, can he considered 
"eoinlrat-rcadv." 

Ibis conipatcs with the 70 combat-reads groups rcc- 
uinmeiided in the I'orrestal program. 

Engines arc still a bottleneck: 300 Nmv and 400 
USAF jilaiie-s arc now on the field waiting engines. 


Marines: A Small Victory 

Marine Corps eonmiaiul.nnt jirohably will get bis frxit 
ill the door of the Joint Chiefs of Staff: Legislation 
sent to the President authorizes liiin to sit as co<eiual 
member on the top militarv command on .ill iiiattcrs 
eoncerniiig Marine Corps. l)ccisicni on what concerns 
the Corps is up to the Sccretar of Defense. 

Congress biiek-traekcd on making the commandant a 
full-fledged member of the JCS. overwhelmingly voted 
bv Hie House, primarily to avoid a presidential veto. 
Tills would have given the Marines the bidding power 
that goes with coiittolling one vote out of four on 
military dtx.'isions. It was vigoronslv opposed bv .\rmv. 
Navy and Ait Force. 


Air Mail Rates 

Secretary of Commerce Charles SawvtT lias ,i change- 
able mind on flic controversial i|uestion of wbctlier 
the cost of transporting mail can be determined with 
reasonnblc acciir.iey-or whetlicr it is just a matter of 
educated guessing. 

seems certain that before long Post Office will liiily 
|>ay cost ]>lus a reasonable profit for air mail service. 

.Airlines contend that iiverbead e.miiot be allocated 
to give a true picture of the cost of performing mail 

In testimonv before Senate Cominctce Committee. 
Sawyer cliallciiged this po.sition: "The problem of com- 
pens.itorv mail rate determination in the field of air 
Iraiisporialioii ap|)cars to be no more diffitiilt than in 
other fields of transportation in which cost studies 
have been made for years. . . . C.\B should be in a 
position to establish air mail rates ... On the basis of 
the exxst of performing the service plus a reasonable 
return on the iiivestiiieiit in facilities used and useful 
tor rendering the mail service by the carrier-” 

But, speaking before flic U.S. Chamber of Cnni- 
mcrce. Sawyer declared rates couldn’t be determined 

"Until we have a more realistic accounting basi.s 
we cannot tell the real, fnllv determined costs upon 
which rates should be based. W'c must be aware 
of the fact that fully disfrihnted cost may give a false 
inipre-ssion of exiictncss. . . ." Katherine Jolinscn 
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JCS May Reshuffle AF, Navy Air Roles 


LeMay Cites Red Air Power 


Tile Smict Air Force today 
snrpiis.ves the air forces of the free 
nations in numbers and ap- 
l>ioaeiics them in ciiiality. Gen- 
eral Curtis LcMav, cominander 
of the Strategic ,\ir Coinniand, 
warned last week in a nationwide 
broadcast. 

LeMay said that U. S. and Al- 
lini intelligence believes the So- 
viet Union navv lias about 20,000 
combat aircraft, in air units, pins 
about the same number in re- 
seix'C. including several hundred 
TU-4s (Russian version uf the 
B-29). "Let ns not underestimate 
Soviet technological acliicve- 
ment,” he e.iutioiied. 

The S.-\C coinmandcr, who 
spoke in New York as guest of 
honor at a Republic .Aviation 
Corp. dinner for company super- 
visors. cmphasiTcd the “great de- 
pendence the Air Force has put 
on the (Republic) F-S4 in Korea. 
... -As a fightcr-boinbcr ... it 


s doing a magnificent job. With- 
out the F-S4, (he history ... of 
Korea might have been verv dif- 
ferent, - - . Fortunately, it was 
available for comhiit wlicn we 
needed it in 1950,” ho said. 

However, "it's no military 
secret that the new swqjtwing 
l’-S4F's performance is needed," 
Col. David Schilling, command- 
ing officer of the 31st fighter 
escort group assigned to S.AC told 
the Rqniblic supervisors. Later, 
Rc'pnhiie president Mundy Pcale, 
said the first F-S4F would be de- 
livered this fall. 

LeMay urged that "nothing 
should be permitted to disturb 
the phasing of the schedule tliat 
calls for a strong Air Force in 
readiness by 19j5. The Joint 
Chiefs of Staff feel that the 143 
wings programmed is the mini- 
mum . . . with which the Air 
Force can adequatelv meet . . . 


• C»nf€T*-iice may result in 

major reassignments. 

• Rrii submarine, guided 
missile menace is cited. 

Drastic revisions of assignments of 
the Air Force and Navy arc likely to 
be called for in late summer at a sec- 
ond top-level U. S. military meeting, 
comparable to the Key West confer- 
ence of Scactarics and Joint Chiefs of 
Staff four years ago, when the newly 
unified Defense Department made its 
first assignments of roles and missions. 

The changing international militarv 
picture- and changes in the expected 
threats against which the U. S. must 
counter-plan arc forcing ic-cvalnation 
of present plans, top defense officials 

Agenda of the re-evaluation meeting 
is expected to include critical rc-stiidv 
of such fundamentals as: 

• TIic classic U. S. strategic air boni- 
bardinciit policy, 

• Tlic value and defciisibility of U. S. 
bases now under construction on foreign 

• Expanding the Navy Air mission in 
bombardment and fighter escort roles. 

• Increased Navy Air stiengtfi reqnire- 

-•As file war potential of the United 
States and its probable adversary in- 
creases. along with what this nation 
thinks it needs militarilv to meet the 
threat of war. the shape of what that 
conflict would Ik crv'stallizes. Pentagon 
strategists, noting the trend of the Rus- 
sian war plans policy, arc alarmed ova 
the simplicity with which it could be 
carried ont. 

► Submarine Warfare— At the end of 
AA'orld W'ar II the Riissian.s "liberated" 
as many German submarine and guided 
missile ex|jcrts and techniques as they 
could lay hands on. .Advances made in 
the U. S. in submarine design and 
capabilities, as well as those in the field 
of guided missiles since the war, have 
made the United States ver- conscious 
of wliat the Russians undoubtedlv have 
been able to accomplish in similar 
fields. 

Particularlv is this obvious when it is 
placed ag.iinst a backdrop of knowledge 
that the Russians already have one of 
the greatest submarine fleets the world 
has ever known, plus a shipbuilding in- 


dustry reportedly greater than that of 
the 0- S., and probably that of Great 
Britain. 

Marriage of even the present Russian 
submarine strength with their rapidly 
growing capability with the guided 
missile is seriously alarming to the 
military str.itcgi.sts in the United States. 
► Attack Plan— If an arc were dravvni 
southward a hundred miles off shore 
in the Pacific along tlie AVashington 
and California coasts, then thtniigli 
the Gulf of Nfexico and northward up 
the Atkintic past Newfoundland, the 
possible plan of Russian submarine- 
missile strategy, if .attack on the U. S. 
were planned, is very clear. 

With the guided missile, formidable 
assault on any military installation or 
industrial complex from anv point 
along the 100-mi. perimeter to anoHiet 
up to 400 mi- inland would l>e t.ic- 
tically simple. But what is still more 
alarming to the defense planners is 
that this 400-mi. are-area encompasses 
most of the most critical militarv, in- 
dustrial and atomic complexes of this 
nation. 

Detection of submarines at sea is dif- 


ficult at best, even when crews and 
planes and their equipment arc fitted 
as hunter-killers. AVith air defense of 
the nation geared to interception of 
enemy ait exclusively, their utilization 
in neutralizing a submarine attack 
would be difficult. 

► New Ait Tliinkini-Sccondly-, if a 
submarine-guided missile attack began 
off New A'ork’s shore, intcrcqitor air- 
craft assigned to the defense of the 
Washington area, for example, could 
hardly be drawn off to assist tlic New 
A’otk search without endangering its 
own defcnsc.s. Neither would know 
at which area the major enemy blow 
w ixild be directed. 

What concerns the Paitagon military 
strategists, despite some published opin- 
ions to the contrary, is the imbalance 
of the military air forces. It is not a 
question at all. thev sav, of air power 
for the .Air Force, manpower for the 
Army and ship tonnage for the Navv. 
Nor is it factual that the expedient of 
war will place the prime burden of the 
battle on a single serice. However, so 
set is some congressional thinking in 
connection with air power— that the Air 
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Force should be the sole wicldcr of that 
acfivitv— that Army and Navy needs in 
the held are virtually ignored. 

I his, say those coneerned only with 
tactics and strategy and order of battle 
in lieu of polities, is fallacious and dan- 
gerous to the national security. The 
airplane is a weapon, not a force. Its 
\ alue to the military is determined solely 
hv its operational use. 

► Ait Force Role-Yet current public 
opinion and that of some quarters of 
Congress consider men and aircraft car- 
riers of the Army and Navy as no longer 
completely nee«sary. To the contrary, 
the strategist argues, the man with the 
rifle win remain for years to come the 
ultimate weapon and the sole purpose of 
the Air Force and Navy will be to pro- 
vide for his tactical and logi.stical sup- 

Keeping the air and sea lanes open 
is. of course, mandatory. With a few 
notable exceptions, in the Pacific battles 
of World \Var 11 it was proved thaf 
dcimination of air w.i.s responsible for 
holding the sea lanes open. But. the 
strategists point out. it was carrier-based 
aircraft— not land-based aircraft— that 
dominated and guarded the sea lanes. 

Todav. the Naval Air arm consists of 
some l2 large aircraft carriers with one 
III reserve and 1 5 small carriers. Opera- 


tional combat aircraft of the Navy, al- 
though specifically classi&ed, is rounded 
off at about 10,000 planes. It is pres- 
ently awarded bv Congress authoriza- 
tion for some tuildup, but not in 
keeping with the planned Air Force 
expansion. I'his disparity wilt become 
a major issue at the conference. 

► Strategic .Air Concept Wanes— lliere 
are few who denv the postwar strategy 
of the 50-callcd Big Stick of U. S. de- 
fense-Strategie Air Command. In those 
days of drastically reduced military 
budgets, it offered the best protection 
to the nation for its defense dollar. Tlic 
extreme long range of SAC’s atom- 
bomber and its ability to strike at the 
heartland of an aggressor from bases 
deep within the U. S. undoubtedly has 
been a detenent to svar-making. 

Howeser, .strategists fee! the present 
over-emphasizing of the SAC mission 
(more than billion have been poured 
into the B-^6 homher program alone) 
is unrealistic. 'I'hey fear the public and 
Congress have interpreted a "fortress 
Maginot I.iiic" in the big-bombet 

1 he Russian air indiistn' since World 
W'ar (I has musliroonicd. Their combat 
aircraft— most of which arc tactical and 
interceptor tvpcs— arc in numbers 
greater than ours, 'llicit aircraft produc- 


tion is presently liiglier than that of 
the U. S. It probably will be so for 
another two years. 

► More on Line— Extreme combat alti- 
tudes at which cunent enemy produc- 
tion jet fighters can operate is dis- 
couraging. And the numbers of those 
interceptors, notably the MiG-15, in 
operation is mote so. With more and 
still-higher-pcrformance enemy aircraft 
on the production horizon the problem 
of strategic bombardment as presently 
conceived will be difEtult. 

Hiird-leamcd lesson of W'orld W’ar II 
was gained over the Romanian oil fields 
ot Ploesti. TTie inadvisability of un- 
escorted strategic bombing missions 
was bitterly proved. It was the last such 
major effort of the European air war. 

'i'o propose elimination of the classic 
U. S. strategic bombardment policy or 
even a slowdown in the present buildup 
of that technique is considered ridicu- 
lous by strategists. They beliese such 
a plan would be disastrous- The concept 
of US.AF that air defense would be 
responsible for getting the ‘'birds" and 
tliat S.AC would get the "nests” is con- 
sidered good. Presently, the method of 
getting the "nests” within the large 
land mass of a European aggressor needs 
revision and qualification. It. too. will 
he on the conference agenda. 

► Ait Base DefensibiUty— Logistically, 
fighting a battle is simplified if it can be 
fought "in r out own kickyard." From 
pr.int of logistics it is far less expensive, 
l ortunatclv. however, wc have been 
able to c.irrv the battles of the Twen- 
tieth Centiir)' to our opponents’ back- 
vatds. 

Tire military forces of this nation tra- 
rlitionallv have been able to "visit” bases 
of friendlv foreign powers for training 
purposes, maintenance and basing. In 
light of the current global aspects of 
military preparedness this nation seeks 
semi-permanent installations abroad. 

Figuring prominently in U-S- de- 
fense abroad is construction and 
planned construction of U-S. strategic 
air bases primarily in North Africa. At 
present, five arc under construction and 
considerations for others arc pending 
here and bv the nations concemea 
abroad. The cost of those under con- 
struction in North Africa alone, these 
Pentagon strategists argue, will ulti- 
mately top SI billion. At the outset of 
a svar’ these new bases would certainly 
hear the brunt of an immediate attack. 
Their defense would be costly. 

While air forces of the N.ATO group 
are undoubtedly geared for escort of 
U-S. strategic ait as well as for coor- 
dinated tactical defense of the home- 
lands. the surprise of an enemy attack 
would most certainly cause some im- 
mediate tesamping to meet the local 
battle requirement. Tliis eventually 
could be fatal for U. S- strategic air 
operations at the outset of war. Tliis 


NEW' MIDGET R.ACER READIED 


Built by Russell E. Northrop, Rochester, 
N. Y., this tiny homemade 1-A Special has 
a span of 16 ft., is 16 ft- 6 in, long, and 
Heiglu 540 lb. emph. Of metal construc- 


tion, metal and fabric covered, the inverted 
gull-wing 1-A features lip pbtes on wings 
and tall which the builder says improve the 
craft's low-speed flight characteristics. 
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situation is due for reassessment. 
► Navy Air Requirement— At the 1948 
Key \Vest conference Navy was charged 
with the mission of maintaining tlie 
sea lanes, and, specifically, anti-sub- 
marine warfare. Despite that assign- 
ment and the obvious trend of Russian 
war plans policy, budgetary allotment to 
Navy has not, so far, been in consonance 
with the importance of the mission. 

In 1948. the peacetime "Forrcstal 
program,” approved by the Joint Chiefs 
of Staff, set an Air Force strength at 
70 groups and a Naval Air strength of 
24 air carrier groups, including 12 large 
carriers, 10 light carriers and 10,600 

Today, the Air Force is approaching 
95 wings and is authorized to build up 
to 143 wings. The Naval Air strength 
is just now approaching what the 
Forrestal Plan called for in normal 
peacetime operations. The buildup 
curve in Naval Air strength to meet the 
Korean conflict has been negligible. To 
meet future Koreas and, in fact, the 
obvious Rus-sian master plan of sub- 
marine-missile attack, the Naval Air 
arm will be hard put unless some re- 
vision of military strength ratios is 

With much of this nation’s materials 
for war imported from throughout the 
world-and upon which it will continue 
to be dependent in war— the dire need 
for much increased strength for Naval 
Air is evident. How much more will be 
studied late this summer. 

Stall-Spin Crashes 
Sharply Reduced 

There has been a noticeable decline 
in the number of crashes caused bv 
stalling and spinning in. Latest avail- 
able figures show that in the last 
quarter of 1951 there were 39 stall-spin 
accidents compared with 113 in the 
same period the previous year. The 
number of accidents dropped, too. in 
the 1951 last quarter, according to 
CAA, from 1950's last quartet total of 
804 to last year’s figure of 724. 

CAA feels an important factor in 
improving this record is its specially 
equipped plane, sent around the coun- 
try to demonstrate improved stall re- 
covery techniques. The method demon- 
strated by CAA pilots is to drop the 
nose of the stalled plane only to the 
horizon, rather tlian dive to recover. 

Replacing stall-spins as .i major cause 
of accidents during 1951’s last quarter 
were flying into lad weather or dark- 
ness. These accounted for 6.5% of the 
total and 40% of the fatal mishaps. 

Alaska. Region 8, was still the top 
offender (8%) in rate of stall-spin acci- 
dents per 100 pilot-error mishaps. Best 
mark was set bv Region 1, which 
registered a rate of 0.9%. 


Truman Asks Exemption for S&WA 


Here is President Truman's let- 
ter to C.AB asking a special degree 
of freedom from the Board’s re- 
strictions for Seaboard on its com- 
mercial airfreight business: 

’’Dear Mr. Nyrop: 

“I have considered in connec- 
tion with the opinion and order 
in the U. S.-Eiiropc-Middle East 
cargo case, Docket Nos. 3041 and 
3618 whether a certificate of pub- 
lic convenience and necessity 
should be issued to Seaboard & 
W'estem Airlines, Inc. and have 
concluded that the issuance of 
such a certificate is not required 
by the public eoincnience and 
necessity. 

"Iloweier, in view of the serv- 
ices which are performed by Sea- 
board & Western Airlines, Ine. 


for agencies of the government, I 
have concluded that in the interest 
of national defense such services 
ought to be authorized by an ex- 
emption order to be issuecl by the 
Civil Aeronautics Board. 

"The exemption order should 
be for a specific period and should 
make it clear that services for gov- 
ernment agencies may be per- 
fomicd without regaid to the 
flight regularity provision con- 
tained in the commercial exemp- 
tion under which Seaboard & 
Western Airlines. Inc. is now 
operating. Furthermore, the Board 
should allow other commercial 
fill-up traffic to be carried by the 
carrier on its flights operateri for 
government agencies. 

"Sincerely, 

“Harry S. Truman.” 


Defense Is Issue in Airline Case 

Two letters turn up in S&WA hid for trans-Atlantic 
certificate: one is from Tniman, citinjc defense need. 


Seaboard & Western Airlines' $10- 
raillion order for five Lockheed Super 
Constellation airfreighters hung in the 
balance last week as CAB and the Presi- 
dent pondered whether to reconsider 
the trans-Atlantic airfreight certificate 
applications of Seaboard and Transocean 

A major point argued by Seaboard in 
its petition is the existence of a letter 
from Defense Department to C.AB 
specifically favoring certification of a 
trans-Atlantic all-cargo airline. This let- 
ter, outlining Defense’s position, ap- 
parently was unknown to the Board 
members when they wrote their decision 
denying any need or economic justifica- 
tion for a trans-Atlantic airfreight Car- 

► . Another Letter— And last month most 
Board members were again unaware of 
a new letter— this time from President 
Truman-urging that “in the interest of 
national defense” Seaboard be granted 
special exemption to fly considerably 
more commercial flights than allowed 
under the Board’s regular commercial 
and military exemptions-in effect, a 
limited-type certification. 

This letter and the Defense letter of 
two years previous made the opinion 
issued by the Board last month off-base 
in its reasoning that there was no evi- 
dence of Defense interest in the appli- 
cants. Three of the five present Board 
members have told Aviation Week 


they are chagrined over this, since their 
May opinion would have read differently 
if they had known of the two letters. 

CAB Chairman Donald Nyrop “cir- 
culated" the President’s letter to the 
offict'.s of CAB members and bureau 
chiefs May 14. four days after issuance 
of the Board opinion. Tlie President’s 
letter was dated May 10, 1952. 

'I’he Baird opinion touched on the 
national defense angle as follows: “In 
the present proceedings, we have no 
evidence, except of a very general na- 
ture. of the importance of the appli- 
cant's services to the national defense.” 

► Favors Carrier— Yet the letter from 
Deputy Defense Secretary Stephen 
Fatly received by the Board prior to 
the examiner's initial decision and the 
Board’s oral argument was quite definite. 
It concluded: “For the above reasons, 
the Department favors the certification 
of an all-cargo service in this area.” 

In further pointing up their argu- 
ment for reconsideration, the petition- 
ers cite the fact that last year the U. S. 
flag carriers operated only nine of the 
348 allorgo flights by flag carriers 
across the Atlantic-all the rest being 
foreign. And they note that the reserve 
air fleet mobilization plan of Defense 
relies on U. S. carriers only. 

► The Defense Letter— Observers point 
out that the Defense Department letter 
was not “evidence” in the strict sense 
of the word. It was received Jan. 13. 
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195fl. bv fi)tmvt Clijiiiii;in Joscpli 
O'C^nimdl and Cliicf I'lxiiminer 
Brow n a week later. Since this 
w.!S after the prcliiiiin.iry lit.iring con- 
ducted b\ Case Kxamiiier Warren 
Baker, tlic letter did not h.ive tn be in- 
troduced as cs idcnce. 

I'A.iniinct Baker's iiiiti.d decisinn. 
issued six months later. ,\ii5. 25, 1951h 
(lid not take note of an\' IX'fcnsc Hc- 
parliiieiit position. 'I he letter presiini- 
.ibh re])Osed in the Bo.ird's “letters” 
file of routine correspondeme in con- 
nection witli the c.isc. 

Diirin; oral argument before the 
Board the next inontli. Nov. 1 ’. neither 
the ajspheimts' attorncis nor the Board 
menilxTs niciitioned an\ offici.il |msi- 
tion ill the e.ise In Oefense. 

I nrincr C.\B Cluirni.in 0'Coiine]|, 
who receipted the lettei, was no Inngei 
with the Board; Delos Renl/el. the new 
iluirinan. presided at the oral argii- 
iiienl. Other memlrcrs attending the 
oral argmnent were Osw.ild Rvan. 
Harold Jones and Russell .Ul.nns. 
.Vliiiiis did not fake part in the final 
Board rleeision. hot losh l.ee did. .il- 
tlioiigli he w.is not present at the' argii- 

► Defense .Stand Ihrknown— .\ cheek of 
the Ir.mseript of the argniiiciit and the 
incinmies of all hot one of the leading 
parlieip.ints reve.ils that the position of 
the Defense Departinenf was iniknowii 
to the Hn.itd dining the ease, although 
the letter was receised almost a sear 
|ires'iOits to the argiiinent and decision. 

Meinher l.ee and former MenilxT 
Kiissell .\d,Miis »as the; do not reineni 
her h.isiiig known the position of De- 
fense or li.oiiig seen Stephen Karls 's 
letter. Meniliei Rs.m ,ind foiiner Mein 
bsi Reiilael sa\ the; arc sure tlies did 
not know of it. -\vi.su«N WruK svos 
iiii.ihle lo rs'.ieli former Member Imies. 
lint R'.iii S.HS the wording of the C.\B 
decision "eert.iinls' indie.ites" the Board 
loiild not li.ise known of this letter ni 
the positise irosition of the Defense IN 
partnienl. 

file lettir proiiahh f.iiled lo come to 
Ills .ittsiilion of the Bo.ird through 
'inne thrn.il error. Rs.iii sins. 

► .Sigiiificimce-lii light of these f.iet- 
Rsan siew- tlie case for reximsideratioii 
iIjis w.is. It that letter rriight have made 
I diffeieiiee III tile Board's reiisoiiing in 
lie s .i'i . tsionsideralion now mas be in 

Bill he adds that the I’resident has 
the filial sas on tins; ami the Defense 
IXp.irtinent had ample clnincc to advise 
llie I’rt'sidcnt of its opinion before he 
,i|)pio\ed the Bo.ird decision a ;e;ir 
.ifler if ss.is rendered. W’lieii Board 
decisions on iiiteiiiatiuii.il nutlets arc 
Ir.iiisimtted to the President for ap- 
ptosal, the Budget Bureau se-niR a cop; 
to ne'fenst Dep.irlnieiit for comment. 
I he President later decides whether to 


a|Ji)rme. aiiitiid or reser.sc tlie Bo.ird 
decision. 

► New Seaboard Kxemption— \ s|)cei.il 
cxemptioii belatedly issued bs C.\B 
lime 19 per tlie President's request iil 
about May 10 allows Seaboard to make 
12 extra flights a month to Kurope. 
and 1 2 eiieh to five other regions-N’ortli 
-\friea. Middle fast. Par Kiist. 1'. S. 

tetrifoiies. and other M'estern lleinis- 
pliete coimiries. 

On these flights, oiih ■lO''' of the 
plane's eapaeils mas- he noii-govern- 
inent cargo; on the rcliim trip, there 
IS no such C.\B restriction on coinnicr- 

ciitl htisiiiess. 

Indications are that flic severe C \B 
limitation on enimncrcial sehediiling 
of these extra flights will force -Sea- 
txxird to shelve its order for the fi'i 
Super Connies. Hut is unless C\B 
and or the President reconsider its .ip- 
pheation or the Bo.ird loosens up its 
narrow definition of the escniption re 
quested for Se.iho.ird in the President’s 
letter. 



Ride Over Korea 


• Jcl tour jiivfs Ur'l-luuul 
look al the battlefields. 

• L'N works iiuhe ojieii bvjt 
enemy slays eoiieealetl. 

B; Reoige I,. (Ihii-liaii 

Rccoiiiiilissance Base, I'lCkK, Korea 
—We took u ride oser the front line' 
III .1 Lockheed T-jS jet. 

I'.ikiiig off from lliis base near Seoul, 
we he.ided iiorllnust, alinosl immedi- 
iitel; passing into enemy ternlor; . We 
pushed met ^ oiian. svinig due north to 
Sariwoii and P;ong;,ing. the North 
Koieaii e.ipit.ih well gnariltd h; light 
and he.ns aiiti-aiieraft emplacements. 

iiortlie.isleTi; lie.idiiig e.ised us past 
Songclion. L.isili ei'ilile fioiii here w.ls 


a liiige “11'' carsed in the hills by a 
riser and used b; pilots as a cheek 
piiiiil. We turned to the sontlieast. 
picking up the front lines at Clionvon. 
A lone phosphorous shell hurst white 
ag.iinst a hill, 'nienee we flew down 
the lines to Minivin and Pannuiniom, 
niekiumexl “IbiKl.ind.'' and luck lo 

► Contrasts— Striking eontr.ist between 
Connminist Korea and UN Korea as 
seen from the air in da;tiinc; North of 
the front, nothing moves; there is no 
sign of life. 

We passed one wcll-camonflagcd air- 
field. -\nd the hills were pockmarked 
with and hill-like monmls wlierc the 
Coiiiniies were esidentl; digging thein- 
selses in. 'llie roads were few by com- 
jxirison tn niir side. Not a truck or 
lix'oimitive stirred. Hilltops bristled 
with ;iek-aek insl.ill.itions. 

South of the Ixirdet was a heelhic 
of activiti. Tniek ennvo;s were dust- 
ing np the roads (almost worlhv of the 
title higliwii;). trains chugged along 
winding rails, and large eonccnttatioiis 
of men and in.iteTicl were scattered all 
our the pi. ice. 

Special, easv-to-see markers kleiitified 
our iiiosf forward positions to keep 
them safe from I'N air .ittaek. 

Seoul e.ime into i icw . l.irge splotehcr 
denoting dei.i'tatcd areas. .\ C-piilliiig 
sqn.ire l.inding pattern lined ns up w ith 
lire lunwin. nie T-'5 snddenh in.idc 
contact with the rough, pierced plank 
stri|). It pitched and bounced, then 
smoothls e.imc to a stop, 

Bi" Air Show 
Sel lor Oelroil 

.\ltliongb the N.ilional .kit R.ices 
h.ue been defiiiilel; eanecled out. at 
least until next ve.ir. Detroit is sebed- 
nled to be the sttne this l.iboi Day 
wkLlseiul of an iinport.mt air event-tbe 
liitetn.mon.il .Wi.ition lApositiim. 

I nil |iailieipition b; .ill militan avia 
I lull smiees has Ixvn assured bi the 
nqil. of Defense, savs James V. \'olta. 
isssiihie lice president of Hie .\ero 
C;liib of Miehig.m, sponsor of the ex- 
position. Cisil aircraft mimiifaehircrs 
liiue tx-en imited lo .iltend. Scene of 
llie show will he Ihe Detroit W'.n lie 
Major .\irport. 

riie Coiilhieiit.il Motois I’ropliv 
Rine. fe.iliiniig midget speedsters, is 
progt.nnnied, with .iwards inelnding the 
Continenf.il Trophy and SI 0.0(10 in 

'I'lie sliow is Iscing held in cnnjimc- 
tion witli the animal meetings of the 
Air l oree \ssii. .md the National .\cro- 

k'ott.i has been ii.niied general man- 
ager of the exposition with heacUiiiar- 
ters Inc.ited in the Book Building, 
Detroit 
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Foreign Procurement Plans Readied 


Ambassador William 11. Dr.iper, 
special U- S. reprcsentatii-e in 
Kurope, announced late last week 
that tlic Secretary Cenerj) of the 
North Atlantic Council and his 
international staff would jirepate 
''specific recommendations'' for the 
coordin.ittd production of aircraft 
in Europe to help meet NATO re- 
quirements. 

The statement, issued through 
nepartment of Defense, followed a 
premature announcement from Mu- 
tual Security Administration head- 
quarters in Europe, implying that 
U.S. .lircraft procurement hi that 
arc-a was imminent. 

Draper stated; “The decision bv 
the U. S. gos'crnment on the use of 
authorized funds for the purchase 
of aircraft in European NATO 
comitrics will be made in the light 
of N.ATO (Council) reeoinnicnda- 
tiims. but the willingiic.ss and abil- 
ity of other Allied govemments to 
piirtieipatc. with their Own funds, 
ill the NATO aircraft procurement 
w ill be a major factor in U-S. de- 
termination to proceed.'’ 


Ill an effort to mollify Depart- 
menf of Defense displeasure over 
the premature release (.\viation 
WuKK Jmie 23. p. 24), Draper was 
careful to point out that any future 
procurement would be made onlv 
“after a careful evaluation of char- 
acteristics of European aircr.ift for 
operational requirement.'." 

Draper added; "In selecting the 
^•pcs and quantities of aircraft, the 
interests o? the United States gov- 
ernment in inaiiitiiining its own do- 
mestic aircraft industry will be care- 
fully considered, along with flic 
need for developing essential mili- 
tary aircraft production in Europe." 

■^op defense official.' bad in- 
formed Aviation W'lthK following 
the original MSA European release 
that any immediate plans lo pur- 
chase European airplanes ii'crc “un- 
realistic and complcfelv prcina- 
tiire." It was cxplain«l that am 
immediate off-shore proenrcinent of 
eompk'lc aircraft could be only at 
the cost of a similar aircraft pro- 
gram which might be undertaken 
in this counhv. 


New Step to Off-Shore Buying 

Appoinlnient of AMC jiroouremeiil i-liief to N.ATO lould 
signal immediate artion on foreign plane piirehases. 


By Williiiin Kiogev 

IDaytoii. C).— .^pp^intlllCIlt of Brig. 
Ceil. Phillips W. Sinitli, now chief of 
the Prociiremciit diiision of the .Ait 
Materiel Comiiv.md. to the post of Di- 
rcetor of Proeuremeut for the North 
\tlantic Treat; Organization is likch- to 
put into imineihatc aetion ioiig-foniiecl 
plan.' for a U.S.-financed multi-nhllioii- 
dollar “otf-'hore" iirocurcinent pro- 
gram for -Allied air force' in Euro|)e. 

'llieso plans hinc been carefniiv 
drawn over a period of nearly a year 
by a small group of .Air Eorcc ])roture- 
iiicnt speciali'ts working out of the 
headquarter' of the United States .Air 
Korces in Europe at Wiesbaden, Ger- 
many. 'Hii' group has been headed bv 
Col. I.orcii P. Scollcy who held ' arioiis 
important proenrcinent posts at .AMC 
headquarters at AV'right-Patterson AEB 
here before his assignnicnt to US.AFE 
;i ;ear ago. Scollev’s job has been to 
set np an urgaiiization to carrv out the 
off-.shore |)riicuremcnt program. 

►Last Prcliinin.ir;— While the skeleton 
organization has been completed for 
some time, the funds to translate plans 
into contracts have been lacking. Pa.s- 


sage recently of the S6. 3-billion foreign 
aid appropriation lowered that liurdle. 
Non. the appointment of Gen. Smith 
to the to|) job of superintending the 
program is seen as the kist step in the 
long preliminim' stage. 

I'Or many months, while Scoilev was 
getting his organization together, and 
w’liilc sufficient funds were lacking, the 
Eiitopeaii n.itioiis hoping to obtain 
military work under the off-shore pro- 
gram had to li'C oiilv on hopes. Wlicn 
Ihis -Aviaiiov Wi;i:k reporlct talked to 
Scollcy in German;- seieral weeks ago. 
the “Little .AMC " in Europe had 
placed only 33 to 40 contracts among 
Gcrni.in, l''rcneh, Dutch, English and 
Swiss firms. 'Ilic largest of thc.se was 
with a I'rencli coinpanv to produce jet 
engine starters (.Avi.viTOv AA'ri'K June 
Its. p- 7.S1. the amount of which has 
since Ixxn rep ealed a.s S4 inillion. 

.At that time, no one in authority in 
Europe would disclose the nmoiint of 
money that was asailabic for flic U.S. 
off-shore procurement program. 

► Expected More Aid-In formed guesses 
put it as low as S80 inillion and no 
higher than S120 inillion. As Euro- 
peans had been led to expect far more 


substantial aid for their arms industries, 
it was understandable that the true fig- 
ure was being masked. 

By the end of June, Scolley told 
Aviation Weuk. he expected the num- 
ber of contracts to be increased by 
500%. Some of these were slated for 
Italian manufacturers, in addition to 
firms in the countries previously named. 

Scolley's organization, which at the 
time of the iiiterxiew mimbcrcd more 
than 200, is set up along the same 
lines as the Air Materiel Coimnand 
here. 

\A4iilc Scoilev reports to the USAFE 
Director of Materiel, all his buying is 
done at the direction of AMC at 
AVright-Patterson. 

Cell. Smitii, in his role as director 
of production for NATO, will be at- 
tached to the office of A'Villiam H. 
Draper, the U.S. ambassador in charge 
of the Mutual Securiti- Administration. 
It seems plain, therefore, that Smith, 
fresh from bo.ssing US.AF's procure- 
ment. will also be overall head of the 
off-.shore procurement program as the 
U.S. has no other production interests 
in Europe. 

► Reasons Behind It— Tliis nation’s in- 
terest in European defense production 
is, however, vital when seen through 
the eyes of Air Force people in Europe 
—for reasons wliich are gcneially unre- 
alized. There ;irc, of eniusc. the often- 
di.scussed reason.' of strengthening the 
European defcn'c industiy in tlicliopc 
of fating a load off the U. S. taxpaser’s 
I>ack. and of rebuilding European air 
forces faster (.Avt.viioN Week June 23, 
P- 14). 

Examples of these reasons for pro- 
moting off-sliorc proentement is the 
program to finance.' eonstriiction of 
three I'‘rencli plane.'— flic Dassault Mvs- 
terc night fighter, the Nord 2500 trans- 
port. the l.cDuc ramjet interceptor and 
the zAtiir jet engine. 

But programs like these ven- prob- 
abh will Ix' the exceptions in off-shore 
procurement. None of these planes, nor 
tlie -Atiir engine, will be in squadron 
service for another two years, rnropean 
air forces will base first Call on tbem. 
Ill late spring in Europe, no one was 
piamiiiig that the off-shore procurement 
program would be used to build planes 
for the U. S. Air I’orce. B;- the time 
these planes are in volume production 
and wide use, U. S. mannfactiirers 
should he able to siipplv all the needs 
of US.AF-barring all-oiit wur. 

► Prefer tn Buy Itcrc-.And left tn their 
own choice, most Europeans would 
prefer not to erect large anns ineliistrics. 
Tlicy would |)refcr to obtain planes 
from the U.S. The off-shore procure- 
ment program, it was explained in 
Europe, merely is a way of supplying 
European air forces, not US.AK' (al- 
though it later may develop that some 
U. S. units of the Allied Air Forces in 
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Central Europe will use foreign-built 
planes of types not built in the U.S.). 

The overriding reason for the off- 
shore procurement program is logistics. 
It takes too long to ship to Europe 
many types of equipment and spare 
parts that might be needed in a burry 
in case of armed action, and shipping 
space would be scarce. For example, 
Allison engines in the F-84s being used 
by USAFE, the French, Belgian and 
Dutch air forces at present are returned 
to the U.S. for overhaul. There is no 
provision for manufacturing replace- 
ment parts in Europe, and the same is 
true of the F-84 itself. 

Accordingly, AMC (through Scolley's 
organization), Allison and Republic 
have been working out a series or con- 
tracts with two Italian firms. Fiat will 
build Allison engine spares under li- 
cense, but at the time under an AMC 
contract. Fiat will not be an Allison 
subcontractor because Allison does not 
want to be in the position of giving 
work to foreign firms that might be 
performed in the U.S. Republic's deal 
with Finmeccanica is somewhat mote 
elaborate and at one stage in the nego- 
tiations called for royalty payments. 
Tlieoretically, the Italian firms some- 
day could manufacture complete air- 
frames and engines, although it is con- 
sidered unlikely that they will. 

► Other Items-Other high-priority 
items for Allied Ait Forces in Central 
Europe are instruments, test equip- 
ment, refuelers and C-47 and 6-54 

K te parts. All of these can be made 
re. It is expected prices generally 
will be cheaper because of the saving 
in shipping charges. All contracts are 
placed by negotiation, under the same 
negotiation procedure employed at 
AMC headquarters here in Dayton. 
There is no intention to place develop- 
ment contracts with European firms. 

The lion's share of the business is 
expected to go to France and Italv. 
German industry will be used as much 
as possible. But there are two deter- 
rents to using German plants. Until 
the recently signed agreements between 
the German republic and the West are 
ratified, German plants are forbidden to 
produce airframe or engine spares. More 
pertinent, the European "branch store” 
of AMC has to remember strategic con- 
siderations. 

No long lead-time items will be 
bought in CJermany for the simple rea- 
son that security of Western Germany 
sometimes is a day-to-day or week-to- 
week affair. The same reasons work 
against too-heaw commitments in the 
Netherlands, Belgium and eastern 

Air Force buyers in Europe frankly 
admit they cannot determine exactly 
what is the safety zone. It all depends 
upon what the plants must be safe 
from; bombers, fighters, ground troops. 


Hughes Flying Boat 
To Get New Engines 

Hughes Aircraft Co. will receive 
eight new Pratt & Whitney R4360-4 
engines for the giant fiying boat from 
the Navy through the Reconstruction 
Finance Corp., the company disclosed 
last week. 

Hughes officials declared that the 
300,000-lb. flying boat definitely will 
be flown as soon as the new engines 
have been installed and tested. How- 
ever, they said that these installations 
and tests will delay launching and flight 
tests until late this year. RFC officials 
said that another extension of time to 
Dec, 1 had been granted to the com- 

C at which time the plane must be 
:hed. 

Under terms of the new engine con- 
tract, Hughes returns the obsolete en- 
gines to RFC, which in turn will fur- 
nish the new ones through Navy. 
Modifications incorporated in the 
R-4360-4S include; new intake valve seat 
and inner spring; intake valve lock ring; 
new intake pipes and couplings; new 
carburetor priming system; rocker oil 
manifold screws with increased oil flow- 
slotted exhaust tappet guide; cast iron 
bushings in main oil pump; propeller 
thrust nut thread removal; strengthened 
propeller oil transfer bearings. 

■fhe flying boat, designated IlK-1, is 
posvered by eight Pratt & \Vhitncv 
Wasp Major engines dci'eloping 3,000 
hp. each. Wingspread is 320 ft. 6 in.; 
hull length. 218 ft. 64 in.; height from 
hull bottom to top of vertical fin, 79 
ft. 3? in. Performance specifications 
call for a cruising speed of 173 mph„ 
a top speed of 218 mph. and a cruising 
range of 3,500 mi. 

House Plans Hearing 
On Kaiser Contracts 

House Armed Services Investigating 
Committee, headed by Rep. Edward 
Hebert, plans to open hearings on 
asvatd of cargo plane contracts to in- 
dustrialist Henry J. Kaiser the first of 
August-after the congressional adjourn- 
ment rush and the political conven- 

Fairchild Engine and Airplane Co. 
vigorously protested the letting of a 
C-119 contract to Kaiset-Ftazer Corp., 
on the contention that Fairchild de- 
veloped the plane and should be per- 
mitted to handle the production. Air 
Force also has contracted with Chase 
Aircraft Co. for production of the C- 
123, which has been mentioned as a 
successor to the C-119. Kaiser has a 
49% ownership of stock in the Chase 
company. 

Meanwhile. Kaiser’s entanglements 
with Rep. Alvin O’Konski are taken 


lightly on Capitol Hill. This is what 
happened; 

• After O’Konski’s May 21 floor spe^h 
denouncing Kaiser, highly flavored with 
iuvective, Kaiser rushed into conference 
with the congressmen. 

• The outcome; An apology by O’Kon- 
ski for not checking facts before pub- 
licizing them. O’Konski agreed to give 
equal publicity to Kaiser’s rebuttal. 

• In issuing the 85-page rebuttal to the 
press, the Kaiser organization accom- 
panied it with a statement marked 
"from the office of” O’Konski. The 
statement quoted O’Konski as being 
"cntiiely satisfied” after reading the 
rebuttal" tlrat it "completely refutes all 
the charges I made.” 

• Accotdiog to the Kaiser organization, 
O’Konski agreed to make the statement 
on presenting the Kaiser rebuttal on 
the House floor— otherwise they 
wouldn’t have widely distributed it. 

• But on June 17, the release date for 
the Kaiser rebuttal and the purported 
O'Konski statement, the congressman 
couldn’t be located. 

• Louisiana’s Rep, James Morrison pre- 
sented both the rebuttal and the 
O’Konski retraction on the House floor. 

• O’Konski promptly turned up in 
Washington again, protested that he 
hadn't issued the retraction. 

• Next day, Kaiser responded: "Cong. 
O'Konski definitely wrote a news re- 
lease . . . retracting false charges which 
the congressman recently made a^inst 
the Kaiser companies and some of their 
executives- Any statement by Cong. 
O'Konski to the contrary is just as un- 
true and insincere as his original errone- 
ous charges.” 

Transport Interests 
List Lobby Expenses 

Expenditure reports for the first 
quarter of this year Sled with the House 
and Senate under the Congressional 
Lobby Act by aviation and transport 
representations include the following, 
covering legislative activities for the 
three months; 

• Aircraft Industries Assn. $4,705. 

• Assn, of American Railroads $73,931. 

• J. Carter Fort, Assn, of American 
Railroads $147, 

• Robert M. Drysdale, Federation for 
Railway Progress (splinter group from 
AAR) $935, 

• S. G. Tipton, Air Transport Assn. 
$38. 

• Vernon A. Johnson, Lockheed Air- 
craft Corp. $594. 

• Harold Mosier, Glenn L, Martin Co. 

$420- 

• J. Hardin Peterson, U. S. Airlines 
$148. 

• Wayne Weishaar, Aeronautical Train- 
ing Society $11. 

• Aro, Inc. no expenditure reported. 
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Now Cherry blind aircraft rivets play 
a big part in other product designs 


These ingenious Cherry Blind Rivets 
are installed by one man, from one 
side of the work, with a pulling action 
— require no bucking, no hammer- 
ing, no exploding — yet have strength 
comparable with solid rivets. They 
make possible refinements in appear- 
ance and assembly procedure that 
streamline your products, reduce unit 
costs and give you a secure, perm- 
anent fastening. 

In the aircraft industry. Cherry 
Rivets are standard in many plants 
for a multitude of hard-to-reach 


applications. Production managers 
know they afford a quick, permanent 
method of fastening in final assembly 
and for tack riveting as well. 

From aircraft, the use of Cherry 
Rivets has spread to many other in- 
dustries. For example, they are idea! 
for fastening metal sheets to frames 
without marring even porcelain en- 
amel surfaces. That is one reason 
why they are used extensively in 
manufacturing warm air furnaces, 
air-conditioningunits, metal cabinets, 
signs, refrigerators and ranges. 


Cherry Rivets are one of the more 
than 10,000 types of special and 
standard devices produced by Town- 
send Company for fastening metal, 
plastics, wood, glass and fabrics to- 
gether economically. This wide selec- 
tion of fasteners is one reason why 
Townsend sales engineers are un- 
biased in recommending the best 
item for a specific use. For informa- 
tion on how to improve product ap- 
pearance — reduce assembly time and 
cosi.s, write your nearest Townsend 
office today. 
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PRODUCTION ENGINEERING 


Cost & Weight Analysis of Titanium Aircraft Engine Parts 


Part 

Material 

Appros. 

FiiiiahcU 
Part. Ll>. 

Approx. 
FoMliig Wt. 

to nnlalied 

Wt., Ratio 

Ag™.. 

Finialietl 

Part 

Approx. Wt. 

u^'orTi*^^ 
Part & Per Eiin. 

Weight 

Savings/Ui. 

Propeller .«liafl . 

AMS 6412 

53.0 

3.0 








I. 155, 00 



Crankshaft front. . 

AMS 6415 

45.0 







27.0 


1,451.00 



Crankshaft center. . . 

AMS 6260 

61.0 






Titanium alloy 

37.0 


1,097.00 



Crankahafl rear 

AMS641S 








19.0 


631.00 



Arlioulatcd ro<i 

AMS 6412 

3.0 

3.5 

16.00 




iiiaoium alloy 




16 lb./eng. 




17 0 

f II 

P7 


0 „ 


Titanium alloy 

10.0 


705.00 



Rocker arm 

AMS 6322 

1 0 

2.0 

9.00 







31.00 

14 lb./eng. 


Turbine support 

AMS 6322 

3.0 

8.0 





Titanium alloy 



246.00 

3 Ib./cng. 


.1 IVT,i,-.l 

AMS 6342 or 






rotor disk 


25.0 

5.0 

93.00 




liUruura alloy 



737.00 

143 lb./eng. 


A Ijipical compressor 

AMS 5613fAISI403) 

0.06 

2.0 

, nn 



stator blade 




6,50 

.30Jb./etig. 


A Ivnlenl mmnrMsor 

AMS5613(AISI403).... 

n in 

6_0 




blade 




14.00 

28 lb./eng. 



The Cost of Titanium-Alloy Advantages 


While metal offers great weight economy over steel 
in engines, witli present melhotls the price is high. 


The aircraft engine-botli piston and 
jet— is one application whete titanium 
and its alloys indicate considerable ad- 
vantages over other metals. 

There arc many design and produc- 
tion problems involved, however, and 
much to be learned on where and how 
extensively these weight-saving, high- 
strength metals can fit in a replacement 
scheme. A discussion of some of tire 
things we have learned about working 
titanium appeared in Aviation Week 
fune 2, p. 40. 

► New Uses Sought-New reseatch and 
production techniques are being pushed 
to establisli promising uses for the sil- 
very metal and its alloys. 

An example of experimentation that 
is going on in the engine field was re- 
vealed by H. H. Hanink, managet of 
the Engineering Dept.'s Materials and 
Processes Research division at Wright 


Aeronautical, in a paper, "Application 
of Titanium to Aircraft Engines," at 
the recent National Aeronautic Meeting 
of the Society of Automotive Engineers, 
In New Yorfc. 

Discussing piston-tiigine applica- 
tions, ffanink says that maximum ad- 
vantage from the use of titanium should 
come from substitution of alloys equal 
in strength to the steel alloys now used 
in the crankshaft and connecting rods. 
'ITiis will mean a saving of about 40% 
in deadweight, and there is an addi- 
tional substantial saving because sveight 
of countenvciglits will be less. 

► Piston Plant Uses-Referring to the 
Wright Turbo-Compound engine, Han- 
iiik says the cranksliaft is an assembh’ 
of three pieces— front, center and rear. 
Front and rear parts carry the counter- 
weights and are clamped to the center 
section with a friction joint. 


.Master rod bearing journals and anti- 
friction bearing support surfaces in the 
center section arc carburized for added 
wear-resistance, scoring and chafing. 
AMS 6415 (SAE 4340) alloy steel heat- 
treated to 285-321 Brinwcll Hardness 
Number is used for all main shaft parts 
except cranksliaft center, which is 
AMS 6260 (SAE 9310) carburizing 
steel with 290-375 BHN core hardness 
and miniinuin hardness of Rockwell 
C 58 on carburized surfaces. 

.-\mong the titanium alloys men- 
tioned as adequate substitutes for the 
propeller shaft and the crankshaft 
steels, from standpoint of comparative 
tensile strengths and low aerating 
temperatures involved, ate 'Ti-150A, 
RC130B and L 2748. 

Potential sveight saving througli sub- 
stitution for the main shafting steels 
adds up to .ibout 77 lb. of deadweight. 
But first tlicsc considerations must be 
resolved: 

• Can the well-known tendencies of 
titanium toward cold-welding (pressure 
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I STRENGTH 

mud RANGE OF USES 

AND Handsome SAVINGS 


IN SHIPPING COSTS 


your aircraft parta ride hig-h. wide and 
handsome when they're shipped with 


sandwich, is rugged. It’s tough. It givea 
you more strength - . - with less weight. 

No wonder the largest manufacturers 
of aircraft parts use it to protect their 
products . . . and save on shipping costs 


Tekwood saves time and labor, too. 
It's easy to work and hard to hurt It 
won't buckle, spilt or splinter. And It 
take.s stenciling beautifully. 

lyiiaf’.s more, Tekwood’s low in cost. 


Investigate all of Tekwood's money 
saving features. For sample and de- 



Plywood Corporation 




FIG. 1. Notching sliaiply lowers fatiguc/sticngtii ratio of T1-175A titanium alloy, which in 
polished iorni is about same as for alloy steel. 



fusing) be overcome satisfactorily on 
.spline teeth and clamp joints? 
e How will its low modulus of ebsde- 
ity .iffcct natural frequencies and deflec- 
tions of tlic shaft assembly? 

• %Miile it can be surface-hardened by 
treatments such as oxidizing and car- 
burizing, will this give adequate anti- 
wear and anti-chafe properties to the 
titanium? 

Hanink says that the Srst two items 
probably can best be resolved by full- 
scale engine tests. Research on tlic 
tliird item is underway, but in the pres- 
ent absence of sufficient data, use of 
titanium for the crankshaft center prob- 
ably should be deferred. 

ror the same reason, titanium alloys 
arc not being considered for a large 
number of gears which might involve 
very large total weight savings. Wifli 


gears, he says, there is also the consid- 
eration whether surface hardening 
treatments for titanium would offer 
equal benefits from improved fatigue 
strength at the teeth toots as for 
carburized or nitrided steels. 

► Notch Sensitivily— Substitution of Ti- 
175A in connecting rods of an 18-cylin- 
der engine would give a weight saving 
of about 51 lb. based on present steel 
rarts and counterweight saving. In a 
Ti-175A articulated rod, a typical 
fatigue failure occurred after 10,i78,- 
000 OTcles under loads equivalent to 
takeoff conditions. Failure was initiated 
by a scratch less than .001 in. deep in 
the rod, caused by insertion of the 
bronze bushing in the knuckle pin end. 

Because standard steel rods are able 
to show even better endurance at up 
to 200% of simulated takeoff condi- 


AVIATION WEEK, Jiin* 30, 1932 



New jet intcrcej>tor — the Douglas Skyray 


A new concept in ligliler planes, the 
Douglas F4D Skyray — when operat- 
ing from carriers — will let fleet 
units move deep into enemy waters, 
protected against sudden attack. 
When shipboard radar shows enemy 
bombers approaching, the Douglas 
Skyray streaks up and hovers- to 


keep them from hitting vital tar- 
gets, On spotting the enemy, Skyray 
slashes down at terrific speed- 
spitting a stream of bullets, and 
rockets. Yet, despite its tremendous 
speed, Skyray's radical swept-back 
wings can bring it in sloic, for easier 
landings on aircraft carriers. 


The outstanding performance char- 
acteristics of the F4D Skyray are 
anotlier example of Douglas leader- 
ship in the luany phases of aviation. 
Designing airplanes for quantity 
production to fly farther and faster 
with bigger pavloads is a basic 
concept with Douglas. 
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KIG. 3. Offset yield strength of awiiiuin 
(illoys coinpaies bvorebly with alloy steels. 
Iligh-sticngtli aliimimsm alloy is inadequate 
lie; mid 3S0F. 


lions, lljiiink says it would appear rea- 
sonable to question tlie noteli sensitiv- 
ity of tlie titanium alloy used. 

I'ig. 1 shows that while Ti-175A has 
a fatigue stiength/tensile strength ratio 
about the same as for the alloy steel 
used in connecting rods when in a 
smooth, polished state, it is only about 
1/5 as good when tested in the notched 

condition. 

Tlie work at Wright Acto has indi- 
cated that this extreme characteristic 
is not necessarily true for all alloys or 
for all conditions of heat treatment and 
notcli macliining practice, but there 
arc indications that none of the tita- 
nium alloys will equal alloy steel in this 

Alloy .steel connecting rods ha\-e an- 
other advantage over titanium, 'llieir 
fatigue strength is increased by shot- 
peening, but fatigue tests on shot- 
pccncd titanium so far have indicated a 
detrimental effect (Fig. 2). 

► Other Comparisons— Along with the 
crankshaft center section and case hard- 
ened gears, another major steel engine 
part which may not be readily adapt- 
able to the use of titanium alloys is the 
crankcase assembly. 

This assembly could provide a 
weight saving of about 70 lb. if made 
from titanium alloys, but here, says 
Hanink, the low modulus of tihinium 
might permit excessive deflection and 
cause an extreme problem of clrafing 
under cylinder decks and between tlic 
three sections, as well as the probabil- 
ity of fatigue troubles with capscrews, 
studs and cylinder banels- 

W'eight sasings less than maximum 
might still be obtained if space consid- 
erations pennitted increased section 
thicknesses to improve stiffness. 

Other smaller parts such as the Ti- 
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150A rocker arms, push-rods and tur- 
bine nozzle supports must be finally 
evaluated by full-scale tests to detcmiinc 
suitability when made from titanium. 
But tliere is no obvious reason wliy tlicy 
should not function successfully- A 
potential weight saving of about 20 Ib. 
could be realized for these small parts. 

► Big Use in Jets— Hanink claims that 
tliere is even greater opportunity for 
weight-saving in a turbojet or turboprop 
engine through substitution of titanium. 

This is bwause tire compressor sec- 
tion, wliicli accounts for a large propor- 
tion of the total engine weight, has a 
substantia] part of that weight revolving 
about tire shaft. Under proper design 
conditions, foe example, a reduction of 
I Ib. in compressor rotor blades may 
save up to S lb. more in supporting 
members. More important, he says, 
the compressor section generally oper- 
ates at temperatures within the scope 

► Strength Data-In compressor rotor 
disks, Ilaiiink says that principal interest 
lies in yield strength vs. temperature 
as the most important general design 
criterion for determining the suitability 
of titanium alloys for these parts. 

While temperature rise through the 
compressor varies with different engines 
due to compression ratio variations, a 
range of possible part temperatures 
from below zero to as high as l.OOOF 
is of general interest. 

Fig. 3 compares the 0.2% offset 
yield strength of three titanium alloys 
with two alloy steels, heat treated to 

E roperties typical of steel disks, and one 
igh-strength aluminum alloy with 
good heat resistance. All properties 
have been adjusted to the density of 
titanium. 

On the basis of short-time tensile 
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FIG. 5, R. R. Moore rotatin| beam fatigue curves comparing typical compressor blade 
with two titanium alloys in the polished condition. 



Strength, the titanium alloys coinpaie 
favorably with the alloy steels- The 
aluminum alloy becomes inadequate be- 
yond about 3^0F. 

^ Creep Considerations— But Hanink 
says that short-time strength compari- 
sons give an unduly favorable picture of 
titanium alloy properties, since unlike 
steel, and even at room temperature, 
these alloys show relatively high creep 
rates for stresses as high as the 0.2% 
offset yield level. Fig- 4 indicates the 
relationship between the same titanium 
alloys noted in Fig. 3 with respect to 
tlie stress to produce 0.5% creep in 
1,000 hr. at temperatures from 600F 
tlirough 1,OOOF- 

In contrast to alloy steels which can 
bo used on the basis of short-time ten- 
sile properties through at least 750F, 
none of the titanium alloys shown 
appear to offer suitable creep strength 
for compressor disks mucti beyond 
700F- Even then, some of tire weight 
advantage over steel may have to be 
sacriheed, depending upon theefEciency 
of the original design of the steel disks 
and the minimum section size to which 


it may be machined under practical 
conditions. 

In spite of less than full advantage 



from substitution of titanium alloys for 
steel, it has been found possible in a 
typical compressor of advanced type to 
save 121 lb. from rotor disks alone, 
provided that titanium is also used to 
replace steel in rotor blades, thus les- 
sening disk stresses appreciably, 

► Blade Potential— Considering the use 
of titanium alloys for compressor 
blades, fatigue characteristics play a 
dominating role because of concern 
over the effects of blade vibration, 
Hanink reports. 

But for compressor disks, creep 
strength is also of importance, due to 
bending loads on stator blades and botli 
bending and centrifugal loads on rotor 

It is considered reasonable to esti- 
mate that about 700-750F is a limiting 
temperature for the use of titanium ah 
loy compressor blades, based on creep 
characteristics, even though blade 
length, and generally blade stresses, 
diminish toward the high temperature 
end of the compressor, he says. 

► Blade Notches-As with connecting 
rods for reciprocating engines, the ap- 
parent tendency toward notch sensi- 
tivity of titanium alloys as compared 
to alloy steels points up the necessity 
for considerable care in producing 
titanium alloy blades with good surface 

Well-polished blades should provide 

?ood fatigue strength as noted in Fig. 

, where fatigue for two tita- 

num alloys are compared with a typical 
stainless steel used for compressor 
blades. Fig. 6 indicates notch sensitiv- 
ity for both of the titanium allovs is 
greater than for the stainless steel, al- 
tliougli less tliau for the Ti-175A previ- 
ously described. 

Hanink points out that the appar- 
ently detrimental effects of conven- 
tional shot-peening practice on tita- 
nium may also imply that titanium 
blades may be overly sensitive to dam- 
age from nicks and scratches in han- 
dling or engine operation. 

But on Sie plus side, and in addi- 
tion to their good weight/strength 
ratio and excellent corrosion resistance, 
titanium blades may actually be sub- 
ject to lower fatigue stresses than steel 
because of their lower elastic modulus, 
lie claims. While amplitude of vibra- 
tion would increase over that of steel 
for the same exciting conditions, it 
probably would not reach a point where 
bending stresses would be equal to 
those for steel blades. 

► Pure Metal Applications— Commer- 
cially pure titanium may find such 
uses in turbojet and turboprop engines 
as combustion chamber or compressor 
housings, bearing supports ana heat 
shields fabricated from sheet metal. 
Compared with carbon steel (instead 
of stainless for alloy conservation), ti- 
tanium is lighter, also non-stiategic. 
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AVIATION PRODUCTS 


Easton Municipol Airport 
Offers Complete Fa tiiities 
for the Exerutive Aircroft 
Operotor Who Trovels LQ 
Wflshington, D. C. 


STOP AT THE EASTON MUNICIPAL AIRPORT IN MARYLAND 
... Pot down on either one of the two 4000 ft. paved runways. Re- 
ceive complete Cities Service Aircraft Servicing ... the finest in the 
world. Enjoy o leisurely ride into Easton in comfortable Cities Service 
station wagons. Spend o restful ond enjoyable evening in the Tide- 
water Inn, Eoston's ultra-modern, ninety-five room hotel. Arise re- 
freshed the next morning ond make your twenty minute hop into 

Easton's SOO-acre Municipal Airport is the perfect answer for the 
busy flying executive who does business in Washington, D.C, Why 
rot stop over next time you're near by? 
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A new Collins 50 WATT VHF aircraft transmitter — the 
Collins 17M . . . giving you 50 WATTS MINIMUM POWER 
ON ALL 360 CHANNELS reserved foe aircraft communica- 
tions in the VHF band of 118.0 to 135.95 megacycles! 

The new I7M transmitter has been thoroughly engineered 
by Collins to meet specifications No. 520 of Aeronautical 

It has everything — fingertip remote control, S:.007% fre- 
quency stability, 100 % modulation capability, new type high 
gain tetrode output tubes, a full 50 watts of stable power at 
all frequencies — to get you through immediately, strong 
and cleat, to the busiest fields under all atmospheric condi- 

The more you know about the new Collins 17M, the mote 
you’ll like it. Write us now for complete specifications. 


And a new Collins marker beacon receiver — the Collins 
5lZ. The 5lZ is Collins engineered throughout, and employs 
8 Arinc tubes — foot 5654's and one each 5726, 5751, 6005 
and 5814. It is fixed tuned to 75 megacycles and has a Collins 
designed 3 light indicator. Special precautions have been taken 
to reject unwanted r-f signals, particularly those of television 
stations. This receiver will use the same power supplies (a-c 
or d-c) as the Collins 51V glide slope receiver. 

Write us for further details. 


IN AVIATION RADIO, IT'S . . . 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 



nlsr Blvd., DAUAS 





KIRGI'D oml finished machined rocker 
ntins made fimii Hhinliim allnv. 



COMPRESSOR rotor disk made from 
L2748 tilaninm alloy forging. 


and has no need for a protective coat- 
ing. Ilirough 600-700F, it may usually 
be substituted for cifliet carbon steel or 
stainless with a net saving in weight. 

Ill I'ig. 7 hvo types of commercially 
pure titanium are compared to 321 
stainless with respect to yield strengths 
througli l.OOOF, Again, Haniiik says, 
creep properties, even at low temper- 
atures, may control the design stress 
limits for titanium, and in some cases 
where sheet metal structures are de- 
signed primarily for stiffness, the low 
modulus of titanium may be a further 
limitation to full weight savings. 

Referring to a large fairing produced 
from .050-in. Ti-75A, he says that the 
extensive and successful use of spot- 
and fusion-welding, as svell as relatively 
severe bending, illustrate that, unlike 
oxi.sting titanium alloys, the commer- 
cially pure grades are readily worked. 

Flash svelding has also been shown 
successful on a comercial scale, so that 
there is no technical obstacle to the 
fabrication of potential sheet metal en- I 
gine parts wiiich typically require weld- I 
ing of formed sheet to integrally forged I 
or rolled and flash welded flange rings. 

► Cost Factors— Ihe day is long past | 



SUPREME 


<55 


precision manufacturing and 



finest materials assure 
DEPENDABILITY! 


Every Supreme brand chuck is me- 
chanically checked for accuracy . . . 
there is no guesswork in this inspec- 
tion that assures you of a precision 
product. Itisjustpartofthecareful 
manufacturing that enables us to 
present this new Supreme chuck as 
both dependable and accurate. The 
best way to appreciate it is to try it 
. . . ask for Supreme brand chucks 
the nest time you order. 



SUPREME CHUCKS 


THE CHUCK THAT LIVES UP TO ITS N A M E . . . S U P R E M E 
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When you "coil up" a flame as is done indanitEol “whirling 
flame" heaters, it’s easy to see how space is saved . . . but 
equally important is the basic improvement in heat transfer 
efficiency which makes this a major enginccrirtg developmeoL 

On the inside wall of n combustion chamhar an unavoidable layer 
of gas exists which retards heat flow from the Same to the wali itself. 

The thickness of the insulating air film is substantially reduced 
by the "scouring action” of the Janitrol whirling ftenfc. So . . . this 
principle not only coils up approximately 10 lineal feet of flame 
into a heater only 2 feet long (model S-200); it also increases the 
rate of heat transfer more than 4 to 5 limes that obtainable by 
conventional firing methods- 

This fundamental development in 1942 led to the first truly 
successful aircraft combustion heater, and broadened the acceptance 
of the name "ianilrol" in healing and combustion for aircraft applications. 




One of the latest "up front" ideas on military aircraft is the 
Ianilrol whirling flame heater installed in a special pod at 
each wing lip of the Douglas C-I24A. The healer puts oul 
600.000 Btii/hour for wing ami-icing. Two more 600.000 
But heaters are asedforempennuge ami-icing and a 300,000 
Bill unit is used for cockpit comfort . . .a total of 2.6 mil- 
lion Bill. At the same lime, aircraft performance is im- 
proved and the end plate effect of pods raises service ceiling 
of the airplane ISOO feet. iVhen a new heating or comhus- 
tion system is in the idea stage, it's lime to call your Ianilrol 


Janitrol 


36 YEARS EXPERIENCE 


COMBUSTION ENCINEERIN6 
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VENTILATORS 


Passenger Air Outlets 


Passengers prefer these handsome, 
modern ventilators because thcli' 
simple, push-pull-swivel adjustment 
permits the eisct amount of fresh 
air to suit each individuai's comfort. 
Stewardesses like them because they 
can tell at a glance at the sliding 


tion at each location, 

ing whistle ever. Six models from 
which to choose, all handsome and 
emdcnt. Mountings available for 
every installation new or old. Wide- 

all types of aircraft, Send for 
engineering manual. 


SihVINC 


THE AIRCRAfT 
r fXClUEIVElT 
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ROTOR end stator blades precision forged 
from 1'i-i;UA titanium alloy. 


when the producer of aircraft engines 
has been able to close liis eyes to 
factors of producibility and cost Han- 
ink insists. The present cost of titanium 
metal is very high and it is beginning 
to be realized that the cost of fabrica- 
tion by machining and grinding may 
be equally high relative to past experi- 
ence with low alloy steel. 

Some typical examples of engine part 
sveights, weight savings through the 
use of titanium alloys, and where avail- 
able. an approximate cost comparison 
of finished parts accompanies this ar- 
ticle. 

With tlic cunent cost of titanium 
alloys at about $9.50 as against about 
$.08 per pound for alloy steel, the ma- 
jor factor of parts cost differential is in 
the liigh cost of titanium. 

Hanink reports that experience to 
date has also dictated an addition of 
about 50% to forging cost and 100% 
to machining cost where titanium al- 
loys is used instead of steel. The ma- 
chining problem is made more acute in 
some cases by the relatively high ratios 
of forging to finished part weights in 
lightwcieht aircraft eiifine parts, also 
indicated in the tabulation. 

► What's Needed— 'ITie present cost 
|)cr pound of weight saved bv the use 
of titanium instead of steel for engine 
parts is indicated to be between S50 
and $100 for the heavier and more 
CTsilv fabricated parts and $140 to $240 
for light, precision parts such as com- 
pressor blades. But. Hanink says, these 
figures ought not be used to di.scoiir- 
age the proper application of titanium 
to aircraft engines. 'Drey merely ein- 
plia.size the pressing need for clieapet 
prodiKtion of titanium metal and the 
rapid development of optimum ma- 
chining techniques. 

Ilicrc is every reason to expect, he 



WELDED and formed sheet metal fairing 
of TI-75A showing welding detail. 


savs, that rising production volume and 
the ultimate development of new pro- 
duction techniques will provide sub- 
stantial decreases in the cost of titanium 
in the near future. 

He reports it is not so hopeful that 
machining costs will ever be brought 
down to a les’el below that of austen- 
itic stainless steels. But this, in itself, 
would not be an undue handicap as 
the stainless steels used for many parts 
in today's gas turbine are themselves 
hard to machine. Forging costs appear 
to be in about the same situation as for 
machining. 

British Course for 
U. S. Turbine Men 

A specialized course in gas turbine de- 
sign, adapted for U. S. engineers, is 
being planned by the British Scbool of 
Gas 1'urbinc Teclinology, 

Head of the school, t). L. Brown, is 
now in this countrs’ consulting with 
representatives of government, industry 
and the universities to deterniine the 
subjcct.s of most value. 

Tlie course lusts three ncek.s and is 
currently set up as a post-graduate pro- 
gram. It includes lectures on the 
thcori', design and construction of gas 
turbines, on combustion, heat exchang- 
ers, fuels and high-tempcralure mate- 
rials and on the application of gas tur- 
bines for |)uwer generation. 

Location of the school is at Farn- 
bnroiigh, Hampshire. Fiiglaiid. wlicrc 
it was founded in 1944 to aid British 
tecimicians. h irst operated bv Britain's 
National Gas Turbine Fstabhsluncnt. 
and taken over in 1948 by Power Jets 
(Rcscarcli and Development! Ltd., the 
school is nationally owned. 

Cost of the course is estimated at $56 

June 3D, 1932 
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CLARE RELAYS 


offer designers 
wide range of relays 
and enclosures 


Long established as leaders in the design 
and manufacture of superior relays for 
all types of induslrial use, C. P. Clare & 
Co. arc pioneers in the developmcnl of a 
method of hermetic sealing which insures 
iheir long-life pcolection against unfavor- 
able atmospheric and environmeulal con- 
dilioiis. 

Hermetic sealing, as pracliccd by Clare, 
injects an ideal atmosphere of dry inert 
gas and seals it in to provide permanent 
immunity from the natural enemies of 
relays — moisture, pressure and density 
changes, salt, corrosive fumes, dus! and 
fungi. 


Fifty and more different series of Oare 
hermetically sealed relays are now avail- 
able to relay users. Within each series 
innumerable variations of coil and con- 
tact specifications are possible. 

For a full treatment of the subject of 
hermetic sealing — the Clare way — as well 
as a description of many types of Clare 
hermetically sealed relays, write for (]lare 
Sales Engineering Bulletin No, 114. 

Address C. P. Qare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. 
In Canada; Canadian Line Materials Ltd., 
Toronto 13. 




per week iiitluding room, board and 
tuition. 

l'’utther information is available from 
The Principal, Scliool of Gas Turbine 
Technologt’. Farnborough Place, Fam- 
borough, Hampsliitc, England- 

Measurement Course 

A special course in Acrodynainiu 
Measurements will be held at the 
Massaclnisetts Institute of Technology 
from Sept, 8 to 19. 

'Ibe course is designed for engineers 
and engineering students who wish to 
obtain an eicincniary knowledge of flic 
field- Measurement of mixing effects. 


transitory phenomena, boundary layer 
characteristics and sliock wave patterns 
will be considered- 

information on tlic session is avail- 
able from Dr. Ernest II. Huntress, Di- 
rector of the Slimmer Session, Room 
3-107, Massacliusetts Institute of Tech- 
nology, C.imbridgc 39, Mass. 

Higher Power Seen 
For British Fighter 

llie Vickers Supcrmatinc Swift 
wliich shares a British “super-priority" 
production order with the Hawker 
Hunter, is "... a premier high-a1titude 


STEEL 

for the 
AIRCRAFT 
INDUSTRY 



In stock . . . Prompt shipment 



Call RYERSON 


fighter" according to a recent review 
of 1951 work of Vickers, Ltd. 

Sir Ronald Weeks, cliaitman of 
Vickers, made the announcement and 
based Iris claim on the further develop- 
ment of the aircraft made possible by 
increased engine power from the plane’s 
single Rolls-Royce Avon turbojet. 

(Latest official published ratings on 
the Avon credit it with 7,200 lb. thrust, 
regarded in most informed quarters as 
considerably conscrs’ative. Sir Ronald’s 
statement may be the first acknowledee- 
nicnt of an increased rating for the 
engine.) 

► Other Tasks— In addition to the Swift 
progr.im, Supcrmarinc's development 
flying of the 508— butterfly-tailed twin- 
,\von naval fightcr-has been completely 
satisfactory, and a production order is 
"v en- probable.” Sit Ronald reports. 

Prooiietioii efforts at Supermarine 
plants have been confined mostly to the 
Attacker, straightwing single-jet carrier 
aircraft now in squadron scrs'ice witli 
the Royal Navy. Recently, large addi- 
tional orders for the Attacker and the 
Swift have been received, making it 
necessary for the firm to turn down 
Attacker orders from Pakistan because 
of sliortagc of capacity. 

Vickers-Amistrongs is mentioned in 
two guarded announcements of aircraft 
work- Tlic firm has been asked to de 
sign and develop “. . . other important 
aircraft deriving from” the four-Avon 
Valiant bomber. And the design office 
is also at svork on guided missiles. 



24.HOUR WATCH 


A new 24-hniir-dial wrist watch is now ready 
foe marketing. The 17-jewel Swiss works arc 
ID a stainless steel case which is waterproof, 
arrtimagnetic and shock protected. A sweep 
second hand permits a stop second retrieve 
for synchroitizing watches on a group flight 
or landing action. The luminous dial of 
silver grav and radium permits easy n^ht 
reading. Tlic new product is marketed by 
the Military Supply Company, 40 E. Oak 
St.. Chicago, and tW price will be $49.50, 
including taxes. A ptoduction schedule of 
1.000 complete watches per week is set to 
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IPe invite your inquiry on gears and gear 
lechanrsms for either manual or power opera- 
ion of electronic equipment. 

Our planU have the facilities and experience to 
provide comprehensive service, including special 
desigirs for your application as well as complete 
testing, manufacture, and inspection. Or we can 
provide economical production of circuit-control 
gears and gear drives to your specifications. 
Write or wire for further information 


GOOD GEARS 
* SINCE 1888 


GEARS «d GEAR DRIVES 


WESTERN GEAR WORKS 






New ‘Punching Bag’ for Jet Pilots 


Preliminary design of a new tow target 
for training jet pilots has been com- 
pleted by the Goodyear Aircraft Cotp- 
for the Air Force as part of a develop- 
mental contract. 

Goodyear's program calls for a one- 
year period in which to design and de- 
velop the target and build and test sev- 
eral prototypes. 

A canard layout has been chosen, 
with overall length of all-metal target 
set at about 30 ft. It will train jet 
aircraft pilots in interception techniques 
at higli altitudes and liigh subsonic 

Controls in the target will make it 
maneuverable to some extent, cither by 
automatic sequence or by direct control 


front tlic towing airplane. Distance be- 
tween target and tug may be as much 
as tvs’o miles, and the target may be 
towed in an offset position to one side 
of the towing craft. 

For landing, the tow cable releases 
automatically when the target touches 
the ground. Skids are mounted at the 
lower tips of the vertical fins and on the 
forward fuselage belly. Release of the 
tow cable also blossoms a drag para- 
chute from the tail of the target. 

Development of the target will be 
done by the acropliysics department at 
Goodyear in cooperation with the Arma- 
ment and Tow Target Unit of the 
Equipment Laboratory. Wright Air Dc- 
refopment Center. USAF. 


THRUST & DRAG 

One of these days we're going tt) 
need a nciv airplane. Tltis won't be a 
nrodification or an extrapolation of to- 
day's types, but it will be a brand-new 
concept in aerodynamic and stnictural 
design. All the signs point in this dircc- 

We’ve begun to teach the asymptotes 
on our aircraft design ciin'cs. Today’s 
brand of humans arc at the limits of 
inborn strcngtii and need all sorts of 
additional mechanical supports and 
avionic brains to function at all in the 
cockpit of a fighter or highspeed 
bomber. The airframe design hasn’t 
seen any major improreincnt or change 
in years; we still build airplanes bv cut- 


ting out small pieces, fastening tiicin 
togctlier into larger assemblies and 
tacking these assemblies together into 
one piece. And most of our aerody- 
namic concepts ate where tlie Germans 
were in 1944. 

Sure, there are exceptions. Chance 
Vouglit’s Cutlass, Convait's XF-92.\ 
and Douglas’ XF4D ate examples of 
progressive design thinking. But only 
the Douglas job could be called a re- 
cent airplane— it was anaounced within 

So we need a new method of making 
airplanes wliich will be as much of an 
advance as the monocoque structure 
was at its introduction. We need a new 
aerodynamic approach which forsakes 
35 degrees of sweepbaek and a 1.5 to 1 
taper ratio. We need an engine whose 
tlimst will equal the weight of these 


uew designs. And we need a design 
team with tire ability to integrate all 
these and backets with enough guts to 
get the design pushed through. 

'lire result could be excellent interim 
aircraft; they could compete with tlie 
first service missiles and round out out 
offensive ait power until the guided 
weapon comes into its own. 


One interesting diflerence between 
British and American aircraft design 
piaciice is in the placing of responsibil- 
ity for the design integrrty. 

The British have what is called the 
Design Approval Scheme. Before the 
airplane is built, the Ministry of Supply 
(which Jets the contracts) must be satis- 
fied with the qualifications and expeti- 
erice of the chief designer and his staff 
and must approve of the test facilities 
and other development aids at his dis- 
posal. 

Before the airplane flies, the designer 
signs a certificate which says that the 
requirements of the specifications have 
been met. This certifcate also defines 
the flight conditions of the airplane. 
And this design responsibility for the 
airpiauc from start to flight also corct-s 
much of the equipment — furnished by 
other firms — used in the craft. 

Thompson Joins in 
Work-School Deal 

Thomp.son Products, Inc.-Case In- 
stitute ot I'cchnologv teamwork has re- 
sulted in the estalilishmcnt of ten 
scholatsliips to cover tuition and vaca- 
tion-time plant work. 

Thompson’s full tuition payments 
will be Sb50 pet year and provide sum- 
mer work in the 'riionipson factory at 
uirtcnt wage rates. Case sees the 
T hompson action as a big assist for the 
student: financially, e.\pericncewise and 
as an encouragement to meet indus- 
try's engineering needs. Students se- 
lected will get broad management train- 
ing via company informational material 
which they will receive regularly. 

Upon graduation, the student would 
be considered for tegular employment 
with the eompanv, but he would not 
be committed to it- nor will Tlionipson 
be obligated to hire him. 

W'hcn the program is in full opera- 
tion, scholarships will cover four seniors, 
three juniors, two sophomores and one 
fteshman. 

Winners will be chosen in June, sum- 
mer work will begin at once and tui- 
tion grants will start with the fall term. 
Selection will be on the basis of char- 
acter, personality, school record, and 
interest in summer work experience 
and a possible carea with Thompson 
Products. 
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Business is going up! 


Busy executives are taking to the air. 

More and more of them are flying their 
own planes or are using company planes to 
go places faster, more comfortably, entirely 
free of schedules. 

And in more than 600 airports they look 
to the Esso Wings for quality and depend- 
ability in aviation products and service. 

Many of them also are finding new con- 
venience in the Esso Credit Card, honored 
from coast to coast. 


Esso Aviation Products are chosen by many 
leading airlines, aircraft and engine build- 
ers. Look for the famous Esso Wings — sure 
sign of quality and service! 
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AVIONICS 


BuShipH May Have Plan to Clear . . ■ 

The Hurdles of Avionic Complexity 


' Standardized circuits, 
unitization studied. 

They could cut design, 
production, repair time. 


electronic equipment 
The BuSliips concept is 






Sliips Electronics Dcsi, 
branch thinks the answ 
liability and maiiitenanc 
what fie calls “Circuit S 



book and piece together his system ns- 
ing basic circuits which most closelv 
meet his needs. Quinn thinks that 7^- 
80% of the system could be designed 
20-25% 




andardized i 


d require original d' 

Each of the standardized circuits 
would be available as an off-the-shelf 
package from one or more different 
manufacturers. The circuit would come 
as a plug-in type unit. (Qninn calls the 
circuit packages "Basic Units".) There 
it even be a choice of form factors 




jjortant advantages for industry too. 
llie Bureau of Ships program could 
have these results: 



• Make feasible use of more assembh'- 
line techniques, possibly even automatic 
machinery, in electronics production. 

Quinn says that many of the ideas 
ill the BuShips program are nc 
nal. However, lie collected th 
and organized them into the 
program which BuShips is now 
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The New AC 171 


APPROVED FOR THE 

CONSTELLATION’S 


WRIGHT CYCLONE 18 ENGINES 


Following a record-breaking con- 
tract from the Armed Forces for the 
new AC-171, this great new Aircraft 
Plug has been approved for the engines 
of the Constellation. 

Utmost reliability has been achieved in the 
AC-171 through many engineering and struc- 
tural features, among which is the exclusive 
one-piece insulator. This insulator prevents 
flashover from contact point to shell. It also 
facilitates cleaning the terminal well, because 
it eliminates the dirt trap between the core 
insulator and the shielding barrel insulator. 




~inmu •• 



OFF-THE-SHELF servo amplilicis tike this 
are now available. 

electronic circuit standaidb^itiun is im- 
practical, Quinn points to the vacuum 
lube itself- In the early days, many 
radio manufacturers designed and pro- 
duced their own special tubes. Today, 
no electronic circuit engineer would de- 
velop his own special vacuum tubes 
for every new circuit he designs. In- 
stead, lie turns to a tube niamial and 
select the best standard tube which is 
available. 

Use of standardized tubes may occa- 
sionally compromise circuit design, but 
this is a small penalty compared to the 
many benefits for both the designer 
.'iiid the equipment user. 

Would standardized handbook cir- 
cuits stifle originality and advances in 
system design? Quinn doesn’t think so. 
He says the handbook basic circuits 
should be as dynamic and changing as 
today's standardized vacuum tubes. 
From time to time new basic circuits 
would displace older ones. Additional 
circuits would be added occasionally to 
meet new system design needs. 

► Improved Reliability— Before approv- 
ing a handbook basic circuit for produc- 
tion, it would get the full test and "de- 
bugging" treatment to pros’o its design 
and its construction. This would assure 
the system designer of proven circuits, 
and basic unit construction to meet 
military environmental conditions. 

Mote important, it would assure the 
military that new electronic systems ate 
made up largely of proven, completely 
debugged electronic circuits. As it is 
today, Quinn says, before a new military 
equipment is completely debugged, it 
is freciuentiv obsolete. 

Quinn thinks that most basic units 
would be single-stage circuits. How- 
ever. investigation might show the de- 
sirability of a few multi-stage basic 
units such as IF strips (intermediate 
frequency amplifiers). 

Single-stage circuits are preferred be- 



solve remote control problems lor 
many leading manufacturers ! 



^depondable rotary 
snap action of Ledex Rotary 
Solonoids is at work doing 
many remote control jobs In 
many products. Six basic 
models range In diameters 
from IVs" to 3 Vs"/ with 
torque values from '/< 
pound-inches to SO pound- 
inches. Various power link- 
ages and typos of mount- 
ings are available. 

Let Ledex Engineers 
assist you in choosing ro- 
fary solenoids best suited 
for your products. Write * 
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MICR0@I:SWITCH 

rREEPORT. ILLINOIS 

MICdO Snap-Action Switches ... Honeywell Mercury Switches 


A DIVISION OF MINNEAPOLIS - HONEYWELL REGULATOR COMPANY 


designers ifepend on 


engineering to keep 


MCRO 


abreast of Aviation switching demand 




New special switches are always being developed and put in production at MICRO 
ready to meet the ever-increasing demands of the aircraft industry. 

Shown here are a few recently designed MICRO precision snap-action switches, many 
of them built especially to conform with rigid "AN”, "MIL” and "JAN” 
specifications. All of them were especially designed to meet individual applications. 

All MICRO precision switches for aircraft combine extremely small size, light weight 
and extreme accuracy with unsurpassed ruggedness of construction, dependability of 
operation and utmost resistance to vibration and acceleration. 

MICRO engineers are specialists in solving aircraft switching problems. Their assistance 
13 available without cost or obligation. Contact the nearest MICRO branch office. 



Important Information Concerning 


(in Aircraft 

iQUi’pment 


T he swift advance of the jet and propeller 
turbine has opened new fields for research, de- 
velopment and manufacture of jet aircraft equip- 

Everystage— from design to production— of such 
products as turbine engine starters, turbine engine 
fuel controls, air-cycle refrigeration units, hydraulic 
pumps and auxiliary drives and controls for guided 
missiles, presents a new and fascinating challenge 
for the engineering mind. 

Already the Hamilton Standard Division of 
United Aircraft Corporation — the recognized leader 
in the propeller field— is deep in this aircraft equip- 
ment field. The projected program is the largest in 
its history because the new products will be vital 
to commercial and military aviation alike in the 
coming years. 

We want men who would like to pioneer in new 
fields — do creative engineering — enjoy freedom 
of decision — and want to build a sound career 
with other young-minded men in an industry with 
a future. 

At our new 10 million dollar plant in Windsor 
Locks, Connecticut— right in the heart of beautiful 
New England— you’ll find excellent working and 
living conditions. It is near enough to major East- 


ern cities and sea and mountain resorts to offer 
every cultural and recreational advantage. 

Our employee benefits include group health, ac- 
cident, hospitalization and life insurance, retire- 
ment income plan, paid vacations, and a liberal 
sick leave policy. Our progressive policy will pro- 
vide ample opportunity for your future growth. 
Actually, our technical engineering staff has 
continuously grown since the beginning of 
the Hamilton Standard organitation. 

IMMEDIATELY 

WE NEED 115 EXPERIENCED 
ENGINEERS AND DESIGNERS 

mem field itself. The company's extensive facilities^ 
its staff of youthful, yet extremely high calibre men — 



Simply send your resume to the Engineering Repre- 
sentative, Personnel Department, at the address listed 
belouf. It will be held in strictest confidence. 


HAMILTON STANDARD 

DIVISION OF UNfTEP AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONN. 


cause they can be used in a wider 
taricty of electronic systems. In addi- 
tion, the military can then justify 
scrapping faulty basic units instead of 
going to the expense and trouble of 
repairing them. 

► Functional Assemblies— Tlic system 
designer would package his circuit basic 
units in what Quinn calls “functional 
assemblies," several of which will make 
up the complete radar, autopilot, fire 
control or other system. The only limit 
on physical size is that the functional 
assembly be small enough to be easily 
handled by one man. 

As an Maniple, Quinn says that a 
r::dio receiver might be broken down 
into the folloniiig functional assem- 
blies; (1) Ri' section, local oscillator, 
and mixer; (2) intermediate frequency 
amplifier, (3) second detector and audio 
amplifier; and (-1) power supply. 
different functional breakdown would 
obviously be needed for radar equip- 

► Fault Finding- When an electronic 
system fails, it should be capable of 
being put back in operation quickly. 
Under the proposed BuSliips program, 
that means pinning tlic fault down to 
one of several functional assemblies and 
replacing the defective one. 

To tell whether a functional asscmblv 
is faulty, the designer iTOuld establish 
one or more tests which when per- 
formed indicates whether the asscmblv 
i.s perfonning satisfactorily. (This must 
l>c done anyway for manufacturing test 
procedures.) 

'IliC test will call for introducing an 
appropriate input voltage and measur- 
ing the magnitude, phase, frequency, 
or other characteristic.? of the functional 
assembly output. \\'hcre the output 
must he checked on a catliodc-rav oscil- 
loscope. Quinn would proi ide templates 
to fit on the oscilloscope tube to show 
satisfactorv linrits. Tliis criterion of 
functional assembly performance Qiiinn 
calls the "index characteristic,” 

Fault isolating test equipment would 
be designed to check index cbaracteri.s- 
tics of functional assemblies. Tire as- 
semblies themselves would be designed 
to permit the fault isolator to be qiiicklv 
and easily connected for access to input 
and output terminals. 

In tliis way, a short scries of "go. 
no-go” tests could quicklv pin-point the 
faulty "assembly” whicli needs to be re- 
placed. 

► Less Skill Rcqnircd-With funch'onal- 
assemblv construction and fault-isolat- 
ing equipment, Quinn is confident that 
a man with little training, compared 
to tlic liighlv trained technicians now 
required, could trouble-shoot the most 
complex systems. The same man could 
Oiiicklv m.ikc the needed repairs simplv 
hy replacing the faulti- asscmblv with 
one off the shclf- 

In the Nasy. defective functional as- 
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You get All Weather Protection 
with SMITH-MORRIS 



A clear inlet is the best protection against obstruction 
by ice. Only retractable air inlet screens offer the 
advantage of a clear inlet for top performance plus 
the essential protection for axial flow compressors 
when on or near the ground. 

And duct closing doors, as shown, can now be sup- 
plied for ground parking protection and reduction of 
drag in flight with an inoperative engine. This exclusive 
Smith-Morris development offers appreciable overall 
weight saving when both screens and duct closing doors 
are required. 



scmbiies would be sent to the ship- 
board electronic shop for repair. The 
shop svould be equipped with test 
equipment designed to permit another 
semi-skilled technician to track the 
fault down to the defective basic unit 
—but no further. Drawing a replace- 
ment from the stockroom, the tech- 
nician would quickly plug it in and re- 
turn the now-operating functional as- 
sembly to the stockroom where it would 
Ire available for re-issue. 

► Fewer Spares— The u.se of standard- 
ized basic units as building blocks for 
a wide \-arich- of electronic equipments 
is the kov to cutting down the number 
til Sparc |)arts the military must stock 
for maintenance. 

Ill determining tlie number of spares 
which must be stocked in one location 
(on shi|)board, for example), a major 
factor is the total miinbcr of these items 
in use at that location. For example, 
suppose tliat in all its shipboard elec- 
tronic gear .1 carrier uses a total of 200 
h pc fiSN7 vacuum tubes but only one 
tvpc 6L6 tube. 

Vacuum tube mortality experience 
niiglit show tliat a stock of 20 spare 
6SN7s (equal to 10% of the 200 total) 
is adequate for a 3-montli cruise. 
Obi’iously tliis percentage must be in- 
creased at least to 100% (one tube) for 
tlic 6L6. .\nd since the maintenance 
man might drop and break tiii.s single 
spare as lie goes to plug it in, tlie car- 
rier must stock at least two or three 
spare fiLfis-meaning 200% or 300% 

It is tlicrcfore axiomatic in stocking 
spares tliat tlie greater the number of 
identical tubes, devices, or pieces in use 
in one iocation, the lower is the per- 
centage of spares required at that loca- 

If a standardized cathode follower 
basic unit is used, for example, in sci'- 
cral shiplioard radars and radio receivers, 
a smaller percentage of the snare 
cathode follower basic units need be 
stocked. Equally important, battle- 
damaged or defective svstcnis can be 
scavenged for workabic iiasic units 
wliich can be used in other types ol 
equipment. 

In tliis way, Quinn is confident that 
circuit standardization and unitization 
can ease military supply logistics prob- 
lems and reduce military expenditures 
for spare parts. 

► Repair or Scrap?— The cost of collect- 
ing, returning, trouble-shooting, and re- 
pairing defective basic units may be 
sufficient reason for scrapping them 
when they fail. This is particularlv true 
if cost is vicivcd in manlioucs. Further- 
more, potted units may not be repair- 
able because of the difficultv of ^'de- 
jHitting.” 

The repair of basic units, when prac- 
tical, wouldn't be done on shipboard or 
at advance bases. Faulty units would 
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Each tube is individuaUy hand-made, precisely 
calibrated, and ahock-ond-vibration tested ior 
long-Iosting durability. Space above the mer- 
cury column is filled with pure hydrogen at 125 
p.s.i. pressure. 

Vapor mercury-tube thermostats operate eiU- 
cienlly at temperatures irom — 65°F. to 600'F. 
Widely used for temperoture control and over- 
heat detection by mcqor pione makers. Write 
for the facts about these and other modern 
Vapor airaoft controls, 


VAPOR HEATING *COl£ORATION 
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be returned to o\erliaul depot.^i. 

► Great Tiincsavet— '1 he use of stand- 
ardized proscii circuits could greatly cut 
the time now required to develop and 
design now electronic systems. It 
u’ould not mean tliut the designer 
could sit down with tlic circuit hand- 
book and in a few moments come up 
with the design of a new radar. lie 
would face some original circuit de- 
velopment where standard circuits 
didn't fit. In addition, he might need 
to design some mating circuits or net. 
works to adapt standard circuits. 

Once the system were tentatively 
layed out. the designer could quickly 
construct the familiar ''brcadljoard” to 
prose system performance. Ilis labora- 
tory stockroom would carry standard 
circuit basic units, nnicli as it now car- 
ries standard saciium tube.?, resistors, 
capacitors, etc. 

With tlic breadboard circuit finalized, 
the major saving in dc.sign and drafting 
manhours could be made. The pro- 
duction design phase of laving out 
every resistor, capacitor, vacuum tube, 
Itansfoimer, etc., could be largely elim- 
inated. Basic units would be laid out 
on flic functional assembly together 
with any special circuitry which might 
l>c requited, 

Kven though the individual basic 
units were known to meet enviion- 
mental conditions as individual com- 
ponents. a manufacturer would prob- 
ably want to build a production pro- 
totype to check for possible hot spots 
or other conditions resulting from the 
particular layout of the basic units. 

W'ith the design ready for ptoduc- 
linn, lengthy lead time could be cut 
diastically. Tlie basic units would be 
ciiinmeicially available much as tubes, 
icsistors, etc., are today. When these 
"raw materials" were received, the 
major part of the system wiring would 
already be complete and in place (within 
the units). 

► Opening For Small Industry— Tlie 
avionics and military electronics market 
is a tougli one for the small radio or 
television manufacturer to erasli. His 
engineering staff, of perhaps a dozen 
engineers, is quite adequate for his 
commercial business. But it is too small 
to undertake a major development like 
a radar set, automatic pilot, or fire con- 
trol system. 

As these systems have grown more 
complex, the military lias been forced 
to let contracts for complete systems 
rather than for individual components. 
Otherwise tlie problem of mtegrating 
flic components into a working system 
becomes too difBcult. The result is that 
the small electronics manufacturer’s 
facilities are used only partially or not 
at all. 

However, any one or more of the 
st.indardized circuit basic units would 
be an ideal assignment for a small manu- 


A New Fuel Line 
Safety ’First” 
by WHITT AKER... the 




PHOTO 


-ELECTRIC LIQUID 
SENSING SYSTEM 


The Whittaker photo-electric 
system is an ingenious adaptation of the 
"magic eye.” It flashes a message to 
cockpit at the exact instant that its light 
path is diverted by the presence or absence 
of liquid in the passage, or by the 
ratio of liquid and vapor. It operates with 
any clear or translucent liquid under 
sures from 0 to 200 PSI. 


This lightweight optical device instantly detects the pres- 
ence (or absence) of liquid in hose, tube or pipe. It uses no 
moving parts, places no obstruction in the passage. 

Some important safety advantages ... it gives instant low 
fuel level warning . . . indicates completion of fuel transfer 
. . . assures correct fuel system operation . . . operates valves 
or pumps in automatic liquid system. With slight modifica- 
tion it indicates amount of boiling in fuel systems. 


We'll be glad la demonstrate Ike adeanlagc.t nf Ms 
problems.Write today for Design Bulletin No. 7 1 
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• EXPERIENCED FLIGHT TEST 

INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FLIGHT TEST ANALYSTS 

Deo/ing with 

• GUIDED MISSILES 
• AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
lest organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 
> EXCELLENT WORKING CONDITIONS 

• FINEST FACILITIES 

AND EQUIPMENT 


Write now. 

Give complete resume of education, 
background and experience. 

NORTH AMERICAN 
AVIATION, INC. 

Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 



facturcr. lie would be given tlie desired 
“index cliaiaetcristics” or statement of 
ln|)ut and output paranietccs, and then 

► Assonbly Line Wanted— 'ITte in- 
rttjscd military use of avionics and elec- 
tioiiics equipment is causing some con- 
cern in top circles. They wonder 
ivliethcr the U. S. could provide enough 
avionic and electronic gear to sustain a 



“shooting war." Wflien expendable 
guided missiles, loaded with avionic 
gear, come into mote general use, the 
piobleni will be mote critical. 

Uf all major industries today, prob- 
ably electronics lias made tlic least piog- 
rcss toward mechanization. Kccently 
some TV manufacturers have begun to 
use "dip-solder” or printed circuit tech- 
niques to replace tlie time-consuming 
hand-solder and band-wiring operations. 
However, tliis involves expensive tofll- 
iiig wliicli can be justified only when 
production quantities ate liigli. 

Production quantities of today’s mili- 
tary electronic equipment ace small 
etunpared to TV production. Also, de- 
sign changes in militaiy gear ate fre- 
quent as compared to the oiice-a-year 
clianee in 'TV set design. 

If basic circuit types could be stand- 
aidized as Quinn proposes, tliey could 
be used in a wide variety of ^sterns. 
I Ills would permit large-scale produc- 
tion of basic units. Quinn thinks this 
would then justi^ ebborate tooling and 
assembly-line techniques. 

Perhaps the quantities of a few of 
the most widely used circuit b.isic units 
would be high ciiougb to use automatic 
machinery for the entire manufacturing 
operation. Several years ago, Satgrove 
Electronics Ltd. of Engbnd produced 
a machine for almost completely auto- 
matic pioduction of small radio re- 
ceivers. Only the loudspeaker and out- 
put transformer had to be installed and 
wired by hand. 

Tlie Satgrove machine was designed 
to turn out 10,000 radios per week. 
A similar machine could probably turn 
out single-stage basic units at even 
liiglicr rates. 

► Long Road Ahead— -\t the moment, 
Quinn is trying to get BuShIps auth- 
orization to laimcli the program which 
iic frankly admits will be long, difficult, 
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and expensive. He estimates that it 
might be five years after the program 
.started before the first benefits would 
leach the fleet. It might take anotlicr 
five years to realize tlie full benefits. 

To implement flic program, a tech- 
nically qualified group is required. This 
might be a government agency, research 
organization or electronics manufac- 
turer. This contractor would then 
unalyze the equipment to be initially 
included in the program according to 
the following steps; 

• Divide equipment into functional 
classes, i.e. air scarcli radar, communi- 
cations rcceiven, etc. 

• Break down each class of equipment 
into functional assemblies, i.e. IF amp- 
lifiers. power supplies, etc. 

• Break down functional assemblies 
into basic unit circuits— the system 
building blocks. 

• Seek common denominators of circuit 
design, by analysis and siTithcsis, which 
can tiicn be used to establish standard- 
ized lines of basic units and functional 
assemblies. 

If BuSliips decides to launch the 
program, otlier Nasy bureaus would be 
Ltec to participate. The program needs 
a siifficientiy large and representatise 
sampling of all military electronic 
equipments. However, Quinn feels that 
too large a sampling might lead to 
integration and liaison probicm.s. 

► Time Is Ripe— TTie as-ionics and mili- 
tary electronics industry is moving in 
the direction of unitized and standard- 
ized construction under its own steam. 

• Scrvomcclianisms. Inc. produces a 
variety of scA’O systems whicli can be 
made up from a number of standard 
‘‘ofF-tlie-shelf" packages comparable to 
BuShips' functional assemblies. 

• Minneapolis-Honcywcll is reported 
working on now subminiatiire servo 
amplifiers with an eve to their wide- 
spread use in a varieK- of M-H equip- 
ment (Aviation Week June 9. p. 52) , 

• Engineering Research Associates re- 
cently announced a small potted plug- 
in voltage amplifier siinihr to the 
BuShips’ basic unit concept. (Avia- 
tion Week Apr. 28, p. 56). 

• Audio Products Coq). produces scaled 
plug-in type packages which contain a 
cathode follower, pulse generator, pen- 
tode amplifier, audio amplifier, or other 

'I'lic frond toward plug-in single- and 
multi-stage amplifiers will continue 
without special military stimulus- But 
unless if is an industn-wide program 
directed toward specific industn-wide 
cbjcctivcs, standardbation will have a 
”Topsy-]ike" growth, observers feel. 
Under these conditions, unitized con- 
struction coiiid not provide the manv 
advantages iniicrent in the program 
which the Bureau of Ships is now con- 
sidering. 



Tfie engineering department that con- 
sistently produces the “best” at the right 
time-B-25, F-51, T-6, now the F-86 
Sabre jet series, AJ-1, FJ-1, FJ-2,T-28, 
B-45-oSers engineers a real opportun- 
ity to become a part of the advance idea 
teams that are designing today for to- 

come a part of the outstanding aircraft 
engineering group in the aircraft indus- 

on career opportunities at North 
American. Please include a summary of 
your education, background and expe- 


Norfb American Sxtras— 

Salaries commensurate with ability and 
experience • Paid vacations • A grow- 
ing organization • Complete employee 
service program • Cost of living bo- 
nuses • Six paid holidays a year • Fin- 
est facilities and equipment • Excellent 
opportunities for advancement • Croup 
insurance plan • Sick leave time oS • 
Generous travel allowances • Em- 
ployees Credit Union • Educntional re- 
fund program • Low<ost group health, 
accideot and life insurance • A com- 
pany 24 yean young, 
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USAF PUots 

• Versatility, ruggecliiess, 
high utilization praised. 

* Intricate systems stand 

up well in combat. 

By Georjje L, Christiau 

Fighter Base, FEAK, Korea— Here 
there is no lull in the tempo of war. 

Here, and at two other Bglitcr bases 
at the front visited by this reporter, 
there is an unceasing mos einent of air- 
craft methodically shuttling destruction 
to the enemy. Most conic back, some 
do not. 

► Around the Clock-I'roni dauii to 
dusk fighters, mostly American ]cts but 
occasionally British Meteors and F-Sls 
too, are busily hustling off the runways 
to perform a variety of missions over 
enemy territory. 

Some photograph. Our side must be 
kept up to the second on the disposi- 
tion of Communist concentrations, 
supplies, aircraft. 

Others go in “on the deck" to drop 
bombs on enemy installations; n;ipalm, 
500- and 1,000-poundcrs. lethal dose 
of strafing and/or rocketing usually ac- 
companies the low Ics’el treatment. 

Over the reconnaissance and fighter- 
bomber flights, F-86s give protcctis’e 
cover. If the MiGs come out, that’s the 
F-86 department- 

After dark the whine of the jet is 
replaced by the roar of the reciprocat- 
ing engine B-26 climbing asvay to 
harass the foe. .^nd an occasional jet 


in Korea ‘Love That F-86’ 



night intcrccptor-fighter blasts into the 
sky, its afterburner snarling- These 
no’isv night-prowlers ate a relatively new 
addition to the Korean scene- On an 
aroimd-fhc-clock basis, tlie foe gets little 
respite from the air, 

► Rugged Jets— One characteristic com- 
mon to the three U.S. jets used ex- 
tensively in Korea (F-80, F-S4, F-86) 
is their niggcdness and ability to absorb 
nnbclici'cibly destructive battle dam- 
age. 

Tlie F-S6 Sabre unquestionably is the 
outstanding combat jet in Korea today. 
Not only is it the only ship that can 
tangle with the MiG on any sort of 
even terms, but it is highly vcrsatile. 


Thc plane is used as a bomber (carrying 
two 1,000-poundcrs). a strafcr, and 
rocket plane; an RF-S6 .sports two cam- 
eras in its nose for reconnaissance work. 
► Engine Report-And the jet engine is 
turning in a good record. One outfit 
with over 50 operational aircraft lost 
only one plane because of engine fail- 

Big diffcrciice behveen Korea and 
Stateside i.s that there are no clocks 
and no weekends in Korea. "You just 
work until tlie job's finished," is the 
way one Cl mcdiaiiic put it. 

Tlie results turned in by the ground 
aews arc ini|)rcssive. One squadron of 
F-8Gs had 100'? of its aircraft in eom- 
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mission for ten consecutive days in 
spite of two planes that returned witli 
battle damage. 'Hie same sqiudrnn 
kept 94% of its planes operational for 
a period of over six weeks. Squadron 
engineering officers stress that they ex- 
perience remarkably little mcchanic.il 
trouble vvitli the h'-86, its systems or 
its engine. 

► From the Lioc— Here arc some ob- 
servations made by engineering and 
maintenance personnel at F-86 combat 

• ’Tank problems. External wing tanks 
sometimes nose up upon release, slide 
down the leading edge of the swept- 
back wing and knooc off the pitot 
boom. Pilots say landing an F-86 
without an airspeed indicator is pretty 
tricky business— they follow a sister ship 
in if possible. Another problem is that, 
at high speed, the tanks provoke tur- 
bulence at the trailing edge of the wine 
flap resulting in cracked skin and pullc3 

'I'here is also a report of a tank flying 
into the fuselage, ripping out a large 
section. Another smashed into the 
stabilizer, shifting the whole assembly. 
Some tanks just fail to release. 

• Pneumatic disagreement. One 86 
squadron praised the pneumatic system 
as being "the only system on the air- 
craft that has been practically trouble- 
free since the plane was put into serv- 
ice.” Yet at another base not many 
miles distant, engineering men did not 
like the pneumatic system. “If you 
lose your air, you can’t fire yonr guns- 
and that may easily be fatal.” one officer 
pointed out. He added that leaks in 
the system were not uncommon. 

An added squawk was tlrat the pneu- 
matic svstem held the bolt in the 
retract position. Sudden changes of 
altitude and temperature could result in 
the bolt becoming frozen in flic retract 
position making the gun inoperative. 
This is being changed to leave the bolt 
in the forward position where the gun 
healers can provide sufficient heat to 
keep bolts thawed and in working or- 
der. Pilots still will be able to hold the 
bolt open momentarily to cool the guns. 
Bolts are also pulled back before land- 
ing to prevent inadvertent firing in case 
of a hard landing. 

• Power loss. One of the biggest prob- 
lems from the pilots’ viewpoint is loss 
of engine rpin. and power at altitude. 
Only remedy is to replace the fuel con- 
trol unit. Loss of power is obviouslv 
serious when tangling with a MiG 
whose good high-altitude performance 
puslics tlie F-86 to over 40.000 ft- 

► Project favbird. Tlie I-l fire control 
svstem, so instrumental in giving our 
pilots an edge over the MiG, was being 
revamped and modernized at one F-86 
base. Called project Javbird, it involves 
representatives from Sperrv, AC Spark- 
plug. North .American .Aviation, Servo- 



# From coaat to coast . . . Air Associates is a con- 
venient source for Goodyear aviation products. Five 
strategically located warehouses maintain factory 
fresh stocks of more than 100 different tire sizes, 
pressure types, treads and casings . . . and a com- 
prehensive inventory of commonly used wheel, brake 
and master cylinder parts. 

Aircraft operators everywhere rely on Air Associates 
for genuine Goodyear parts . . . and hundreds of 
other quality aviation supplies. Call your nearest 
branch warehouse today. Save money with longer 
lasting, highest quality aviation supplies from 
Air Associates! 
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iiicciianisms, Gcnctnl KIcctric, Air Ma- 
teriel Command, Air Research and 
Development Coimiiaiul, Wright Air 
Development Center, and the I'raining 
Command- lire projeet will result in 
nplaccment of about 50% of the J-1 
system with similar but improved com- 
ponents. 

improvements stemming from the 
changes are greater stability of the J-l 
system and better receiver sensitivity, 
lo the pilot, this means that he will 
be able to "lock" on to a target at 
greater ranges and brc.ik a lock at lesser 
ranges than before. Benefits arc that 
he will have additional firing time, and 
the radar component will be less apt to 
"lock on" noise such as clouds, radio 
transmissions, etc., according to squad- 
ron spokesmen. I'inal advantage claimed 
for tlic project is to give tlic pilot 
greater discriminatory effect. 

► Love Tliat Plane— r-86 pilots love 
tlicir airplane, 'llicy speak admiringly 
of its rugged airframe and flic laigc 
doses of damage it can absorb 

and stilt bring them home. 

Here is what they say of some of 
the features of the plane, bad and good; 

• Electronically controlled invertors 
gj\e trouble. They were not sturdy 
enough to withstand the rigors of com- 
bat, according to the squadron's engi- 
neering personnel. Failures of the 
regulator's tubes, armature and field 
w indings resulted in the unit being re- 
placed by a carbon pile-controlled (Jack 
& Ucinb.) alternator which is giving 
cscellent service to date. Tiie engineer- 
ing officer pointed out two mitigating 
factors in comparing the two units. The 
I&ll units were still relatively nesv, 
and the runways had been smoothed 
cut considerably since it was installed. 

• Good brake. Squadron maintenance 
personnel spoke highly of the Sahre's 
Bendix brake. .Although the compact 
unit is given severe treatment in stop- 

E thc hcasw, speedy jets whose clean 
offer little air resistance, tlic brakes 
rarely gis’c any trouble and require very 
little maintenance. 

• Radio compasses made b\ Pliilco have 
low failure rate of 1/10 of 1%. 

• Pressurization and ventilating system 
lis .AiRescarcli operates well under try- 
ing conditions- Some leakage problems 
arc encountered, but not .serious. 

• I'ucl .system of the aircraft is good, 
ll is simple to operate, and docs not 
leak, according to engineering officers 
of the squadron. 

-Asked if hydraulic fires caused any 
concern in combat, pilots reported that 
at least two liydraulic fires had occurred 
in planes of their squadron. Neither 
liiid serious rc.sults, possililv because at 
lire extreme altitudes at which the F-S6 
openites. there is barely enough oxygen 
to support combustion. 

Pilots and engineering personnel 
Slimmed up the T-86 tin's way. "\Anrcn 


you consider the complexity of the air- 
craft and all the systems crammed into 
its wings and fuselage, the whole ma- 
chine operates very well and is amaz- 
ingly reliable. But you do need well 
qualified maintenance personnel-other- 
wise you just don’t fly.” 


OFF THE LINE 


A major accessories manufacturer be- 
lieves aluminum eventually will be re- 
placed by steel or other metals in many 
pieces of equipment making use of 
air bled form jet engines. Reason: 
Higher pressure ratios of jets in devel- 
opment and on the drawing bnard. 
Particularly affected, says this firm, will 
be air-turbine dri\es tor operating alter- 
nators, hydraulic pumps and other ac- 

Douglas service engineers say wing 
spoilers arc comine off DC-6s, because 
while they aren’t doing any harm, they 
aren’t doing much good either. 

Trend in design of refueling trucks 
at Shell Oil is toward single hose sys- 
tem with very high delivery rates. Two 
hoses refueling simnltanebusly take up 
too much room, crowding out other 
servicing operations, experience indi- 
cates. Shell feels refueling from plat- 
forms on top of tankers has fumed out 
successfully and intends to retain this 
feature with hose on top. The only 
tankers having two hoses will be those 
fitted both for overwing and under- 
wing refueling. 

North American Aviation, Inc. is 
erecting a new thermodynamics labora- 
lorv to studv thermal barrier prob- 
kW ITic lab is 10,000 sq. ft., costs 
5250,000. The company says another 
of its research facilities, the low power 
research reactor which produces short- 
lived isotopes for W'est Coast concerns, 
also can aid in manv aviation studies. 
Related examples arc the use of isotopes 
to determine lubricating efficiency of 
oils and rate of piston ring wear, lilore 
accurate control of the thickness of 
surface coatings may be possible. 

Fewer rejects and improved parts 
handling at Boeing Airplane Co. has 
resulted by taking the time to see that 
personnel fully appreciate the func- 
tion and cost of parts the\' are working 
nn and just what constitutes damage. 
Often it is not realized liow .slight the 
defect can be to cause the part to he 
rejected- Give the niimcrou.s reasons 
for operations and careful handling 
and leave it up to the worker’.s 
judgment to get be.st results, Boeing 
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NEW AVIATION 
PRODUCTS 



ELECTRONIC COMPONENTS 


Pound for pound and inch for inch, there's nothing 
as complicated as modern military aircraft. As 
you go through the list of complex, intricate equip- 
ment responsible for the operation ond success 
of these planes you'll find Amphenol components 
and cables used in strategic applications where 
sustained top grade performance under all con- 
ditions is an absolute necessity. 

Manufacturers of electronic equipment that 
use Amphenol components Icnow that they will 
perform as specified. And they know that what- 
ever their application problem may be they will 
find the answer at Amphenol for no other monu- 
facturer of electronic components has as wide a 
range of cables and connectors to meet the rigid 
Army-Navy Specifications. Write today for 
Amphenol's General Catalog B-2. 


AMERICAN PHENOLIC CORPORATION 

1830 SOUTH 54TH AVENUE • CHICAGO 50, ILLINOIS 


Inventor Devises 
An “Aircraft Horn” 

Practically every means of locomotion 
has a horn to warn persons of its ap- 
proach-except the aircraft. Now 
Charles Adler, Jr., Nesv York inventor, 
spurred by accidents where disabled 
aircraft, making forced landings, have 
decapitated persons on the ground 
who were unaware of the low plane, 
has released for general use a patent 
covering aircraft hotn.s. 

The system is designed to throw 
sound sufficiently fotsvatd and down 
from the plane to give groundlings time 
to take cover. It would have an casilv 
recognized emergency signal. The de- 
sign is covered hv U. S. Patent 2,4^2,- 
078. 



Baby Actuator 

A new baby has been added to tlic 
family of Geneva-Loc actuators pro- 
duced by the Pacific division of Bendix 
Aviation Cotp. 

It is a miniature actuator which can 
develop 100 lb. in. torque at 90 
dcg./scc. The unit weighs 14 oz., meas- 
ures about 2x1x4 in. and is powered by 
28 V. d.c. systems. 

Small size and lightweight arc at- 
tributed mainly to development by Ben- 
dix of an entirely new concentric square 
split series motor which gives liigh per- 
formance without tlic bulk and weight 
formerly requited. Furtlicr simplifica- 
tion is attained by building the integral 
switches directly into the conncc’or. 
The motor mounting face includes elec- 
trical connector pins which automat- 
icallv make contact as the motor is as- 
sembled to the gear case. 

Pacific division of Bendix Aviation 
Corp., 11600 Sherman Way, N. Holly- 
wood. Calif. 





The power lhal pul« I'ipcr. Beech, Aero-Commander, 
Dimiuti. and many oilier planes inlo ibe air olTcrB lr> 
American imiusiry numerous oilier applications. For 
this is air-cooled power— pranlicaJ, economical, (icpcmiahle 
wlicrcvcr and however it is used. More than ever, it's the 
power of today, destined to be the power of the future. 
Whether such power offers possihilili.-s for you, or 
whether your need is precision machining, product 
development, or high-volume production— Lycoming 
offers extensive facilities and well-rounded experience. 
iTkateier your problem — look to I-ycoiuiiig! 

the imerrsiingly Ulusiraied buublat "Lei’t Lm-l at Lyruming.” 


To power their planes 
with fine engines — in a 
wide horse-power rouge — 

many famous American 
aircraft makers caii 
on Lycoming for 
precision production. 
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Tiny Hearing Aid 
Is Custom-Molded 

liaidpliuiKS have (akai a lung 
.stride in iniiiiatUTization since World 
War II. Tiny cu.stoin-inoldcd car- 
piioiics. specially fitted to tlic ear and 
nuicli more sensitive tlian their prede- 
cessors arc norv available. A couple 
have been developed rccentlv which can 
stay on without benefit o^ headbands 
and leave one cat free at all times for 
cockpit chatter. 

I' iist of these to be approved by the 
Civil Aeronautics Administration re- 
portedly is a diniimitive "hearing aid” 


type headphone sold by Airphonc Inc. 
A unit made by lluclrs Laboiutorics, 
Portland, Ore., was described in Avia- 
TtciN Week Mav 26, p. 68. 

Airphonc molds the earphone to a 
wax impression of the user’s car, pro- 
viding a tight, but comforbble fit. llic 
phone stays in place regardless of move- 
ments of the head or pbne, according 
to Ray Heco.x, the firm's director of 
sales, and an experienced pilot. 

Development of the unit is the result 
of Heco.vs dissatisfaction with present 
sets, including some of the miniature 
ones, he says. Some of these, while 
having a small earphone, weren't fitted 
to the ear and slipped out when he 


High 

Temperature 


self locking 



This is the only 811 AIRWAY, GltNDALi CAIIFORNIA 


available wing run 



tilted his head, tlie developer says. 

The new Airphonc has its volume 
control designed so that reception can’t 
be inadvertently turned down below the 
hearing point. Also, this volume con- 
trol can DO removed and bypassed if it 
fails, by connecting wires directly to the 

While quite similar in design to a 
hearing aid, the part is mure tugged, 
according to llecox. It is siqsposcd to 
be 12 times mote sensitive than oltl 
types- 

Airphone, lnc„ Suite 309, Calumet 
Bldg., Miami, h'la. 



Pressurizing Kit 

A ptessuriaing kit for aircraft radar 
gear and other equipment has been 
placed on the matket by the Romcc 
division of Lear, Inc. 

'llic kit gives dry, oil-free air at 
elevated pressures by means of its own 
compressor and is designed to operate 
without interruption for long unat- 
tended periods. No lubricant is used 
in the compressor. A spare dehydrator- 
air filter which can be insetted in a few 
seconds helps insure that there are no 
brtaks intettnptiii| operation of the 
pressurizing kit. 

The kit requires less than i cu. ft. of 
installation space, weighs 13 lb. Sea 
level capacity is 1.0 cn. ft. of free air 
per minute. 

Romcc division of Ixar, Inc., Elyria, 
Ohio. 


Airport Lights 

Westinghouse engineers have come 
lip with a redesigned high-intensity 
light for instrument runways that they 
claim is simpler, easier to adjust and 
maintain and lighter in weight than old- 

The assembly, operating on three in- 
dependent 6.6-amp. scries circuits has 
a medium-intensi^ light on top (for 
good-weather nights! and one or high 
intensity beaming out of each end to 
throw a penetrating light through fog, 
haze and smoke. 

Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 
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Here’s the new Wright JOS (Sapphire) Turbojet engine— am/ the 
TiTSFUiX® metal hose throat through which it gets its fuel. Flow 
must he regular and unfailing and the fuel line must be leakproof. 

TiTEVi-BX Flexible All-Metal Hose fuels the JOS Jet because Tite- 
FLEX has all the qualities es.seiitial to safety ami 
efficient service. Its convoluted w'all 
structure assures flexibility and 
freedom from the constant 
stretching and rrompression that 
take place In continuous soUd- 
w'all tubing. Its all-metal construction provides great strength and 
safe, faultless performance under critical pre.ssure, vibration and 
temperatures. 

With years of outstanding service in the aviation industry. Titeflex. 
today leads the aviation field in metal ho.se ilevriopmeats. You'll fii<d 
Titeflbx preferred for such applications as flexible shielding conduits 
and ignition harness; oil unit fuel hues; flexible air, water ami hydraulic 
connection.s. Titefuex Engineers and Uesigners havea vast knowledge 
of Titefi.ex performance and its unlimited possibilities. Original 
rlesign work and problem-solving are important parts of our busine.s.s. 
Let us help you solve vour connection problein.s. Write for literature. 


Let Our Family of Products Help Yours (Xiteflc^ 

n^sl"inilMS£ □Wt^SIOHIEUBB Q IMinSK IUM1S5 

□ ewTOH smiuiiiie 

tlTEflEX, 
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NORTHROP AIRCRAFT. INC. 


FINANCIAL 



Airline Financing Getting ‘Sticky’ 


Airline fiiiaiitiii| cx[)cricnccs luivc 
reen extremely disappointing to par- 
icipating investment uankers thus far 
liis year. Of the five public stock flota 
ions, only one, tlic Pioneer offering, 
ras successfully sold by the under- 
.riters. llic other font issues proved 


... FOR GREATER 
AIRPORT EFFICIENCY 
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Public reaction to stock offerings this year has been dis- 
appointing, may make it hard to raise funds later. 

"sticky," with the underwriters taking 
down for their own account and dis- 
position substantial percentages of the 
new stock offered. 

► Money Bulks-Tlie ait transport in- 
dustry requites substantial capital funds 
to ffnaiicc new aircraft and anticipate 
increasing traffic demands- The le- 
ejuirements for new and additional air- 
craft and attendant facilities have out- 
distanced the ability of most companies 
to finance such acquisitions from their 
c.xisting capital resources. As a result, 
m order to provide the necessary funds 
to purchase equipment being delivered, 
most airlines have had to broaden their 
capital base. 

In the financing accomplished thus 
far in 1952, funds svere acquired 
tliTOugli the sale of additional equity. 
Hiis in turn made possible intermediate 
short-term bank loans to supplement 
capital requirements. 

uquity financing was virtually non- 
existent during 1951 for the airlines, 
the only public offering being a con- 
vertible debenture issue marketed by 
Mid-Continent in the year, Tliis Sota- 
tioii did not meet with much success, 
-is it soon sold at a discount after its 
offering and has remained there ever 

'ITie accompanying table reveals the 
iccord of 1952 airline equity financing. 
Without exception, all issues ate now 
iiv.iilable below tlieir original offering 
prices. It is an interesting coincidence 
that all five stock fioations came to 
market virtually at the same time, 

► Continental Tonch— Continental Ait 
Lines had the first 1952 offering, mar- 
keting its issue on Mar. 5- The 89,9-14 
shares sold at $8.50 per share to the 


AVIATION WEEK, Jun. 30, 


public, realized net proceeds of slightly 
less than $650,000 to the company. 
This was after underwriting commis- 
sions of 51 per share and expenses of 
826,230. In addition. Continental 
amended its bank loan agreement to 
be able to borrow up to $4,500,000. All 
these additional funds will be devoted 
to meet the financial requirements of 
Ihe company's equipment purchase pro- 
gram, expected to involve aggregate ex- 
penditures of about $7,600^00 before 
the end of 1953. 

► TWA & Hughes— Trans World Air- 
lines registration statement b«ame 
effective Feb. 28, 1952, but its financ- 
ing was not completed until Nfar. 14. 


This flotation was accomplished 
through the offering of "rights" to 
stockholders. For each ten shares held, 
shareholders had the privilege of sub- 
scribing to one additional share at 
S21.25. This device enables the equity 
lioldets to protect their position against 
dilution and frequently represents a 
means of compelling stockliolders to 
provide the necessary additional capital. 

TWA financing was unusual from 
a number of aspects. The company 
was required by the terms of its 
amended loan agreement with the 
Fquitable Life Assurance Society to 
raise an additional $5 million in equity 
capital by the end of 1951. This was 
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SAFETY! 



ruoway coodiiions. 

The Westinghouse AP-I Brake 
Valve permits applicaiion of a regu- 
lated pressure ... as compared wiih 


dumping Full braking pressure b? 



This brake valve possesses a main- 
taining Feature whereby the degree of 
pressure is aniomalieulfy maintained 

in the braking system. 
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Fenwal Over-Heat Detectors Protect Republic Tbunderjet 
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subsequently deferred to Mar. 3!, 1952. 
The Hughes Tool Co., which owned 
1,783,828 shares, or 74% of the total 
stock outstanding, agreed to purchase 
sufficient shares of additional stock to 
provide the airline with net proceeds 
after deducting expenses of the hnanc- 
iiig, of at least $5 million. Of the 242,- 
987 shares offered to stockholders, only 
36,604 shares were subscribed to by 
others than Hughes Tool Co. Tlie 
latter took down a total of 204,110 
shares to provide the necessary funds to 
meet the $5-miilion requirement in 
additional capital. 

Moreover, under the terms of the 
same loan agreement, Hughes Too! Co., 
consented to make an additional $3 
million available to TWA by Dec. 31. 
1952, through the purchase of more 
common stock or subordinated convert- 
ible 2f% notes. During the calendar 
year 1952, TWA will be called upon to 
make expenditures of about $51,257.- 
000. Of this amount, almost 516 mil- 
lion represents payment of principal 
and interest on debt. The bulk of the 
expenditures, $32.3 million, is to be for 
the purchase of aircraft and related 
equipment. Chattel mortgage 6nanc- 
ing is being used to supplement TWAS 
capital requirements. 

► United Rights-Tlie largest stock 
financing was undertaken by United 
Ait Lines when it offered 223,86' 
shares of convertible preferred stock 
through rights, realizing about $21.7 
million in the process. This new issue 
followed shortly on the forced conver- 
sion of a previous preferred series- TIic 
current issue was priced at a conversion 
rate nf 5.15 shares of common stock 
for each share of preferred and carried 
a 4i% dividend rate. Stockholders did 
not elect to subscribe to ail the new 
shares offered end the underwriters 
Mere forced to absorb some 40% of 
the entire issue or almost $8.7 million. 

In addition, United arranged for the 
sale of SIO million in a new series of 
'i% debentures to insurance com- 
panies on top of a previous series last 
outstanding in the amount of $11,520,- 
000. P'urther. to supplement its re- 
sources if required, a bank credit of 
$16 million was arranged in addition 
to the $8.4 million outstanding. All 
of these funds and credits are designed 
to help meet capital requirements of 
$47,158,000 during 1952 and 1955. 

► Pioneer Success— The most success- 
ful public financing belongs to Pioneer 
Air Lines, Inc. 1116 underwriters sold 
virtually Ae enhre issue of 75.000 addi- 
tional shares at $12.50 per share. The 
company realized $11.00 net per share, 
or a total of about $802,000 after all 
expenses. 

Together with a bank credit of $2.3 
million and the proceeds of $1.1 mil- 
lion from the sale of its DC-3 equip- 
ment, Pioneer has been able to acquire 


E. J. Thomas, Presiefent of Ihe Goodyear Tire & Rubber Co., says; 
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Greater safety for your planes is the goal of every Aerotec 
designed control. To cover 'every possible contingency, our in- 
stnunent specialists have developed hundreds of different types 
of controls. Below are a few typical examples of Aerotec pressure 
switches covering a host of applications. Aerotec is supplying 
thousands of controls of these types to meet today’s demands. 
They are playing an important part in raising the high standards 
of s^ety on commercial and military aircraft. 



We invite your inquiry. Write 
or call any of the following: 


PRESSURE SWITCHES S 


AIRCRAFT REPRESENIAIIVCS 



THE THERMIX CORPORATION 


■ THE AEROTEC CORPORATION^ 

I AIRCRAFT DIVISION GREENWICH, CONNECTICUT I 

I Types— /•Tool Su'ilr/iCi. Top, bol lorn or •ide mounted- Single. Dual, or Tandem. I 


.1 new fleet of nine Martin 2.fl-2s and 
make a depoiit of $150,000 toward the 
purchase of five Convair ?40s. The 
total capital expenditmes, including 
cost of .ill necessary spate parts and 
engines, training and transition ex- 
penses will come to about $4,180,000. 
► WAL Stock— Western Air Lines also 
came to market with a stock offering 
through rights. In this instance, the 
underwriters were forced to lake down 
more tlian 26% of the total issue. The 
total realized by the company was some 
$1,730,000. A long-term bank credit 
not to exceed $6.5 million was also 
arranged to provide capital funds when 
needed. Western will apply these pro- 
ceeds toward equipment expansion pro- 
gram consisting primarily of the acquisi- 
tion of five DC-6 Bs. The planes alone 
will cost $5.5 million, upon which prog- 
ress payments of $1,3 million were last 
reported. 

Prior to its public stock underwriting 
at $11,50 per share, the company real- 
ized some $234,375 as a result of the 
exercise of options held by its president, 
T, C, Drinkwalcr, Total options held 
were on 25,000 shares, which for all 
practical purposes were exereised at a 

S lice of $14,625 per share. The presi- 
ent achieved a capital gain of $110.- 
000, and the brokerage firm realized a 
discount of $21,250. 

► Effect on Future— Tlic failure of the 
trunk airline financing, although the 
companies involved receired the full 

E rocceds sought, may be expected to 
ave an adverse effect on subsequent 
industry financing that must be under- 
taken. It is noteworthy that the air 
transport industry is committed for 
about $350 million worth of new flight 
equipment for delivery between now 
and 1954. Authorities assert that, 
should turbine engines be ordered in 
the near future, total capital require- 
ments of the industry during the next 
t<m years can easily approach $750 mil- 

Thc credit standing of the airlines 
must be improved considerablv if the 
required new capital is to be raised on 
reasonable terms. This will necessitate 
sustained good earnings for the period 


— Selig AltschnI 
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Cliffbrd OetOil Cooler' 

In the new G-E J-47 turbojet 
engine, Clifford engineers met the 
heat rejection demand with a new 
lightweight, 17-pound fuel-oil cooler 
which withstands up to 1,000 psi 
pressure on either the fuel side or 
the oil side of the cooler. This cooler 
is now in use on many J-47 engines. 

Clifford Fealhcr Weights are the 
only all-broeed type of oil cooler. 
Their superior weight-strength ratio 
is a result of Clifford’s patented 
brazing method and accurate pre- 
testing in Clifford's wind tunnel 
laboratory . . . largest and most 
modem in the aeronautical heat ex- 
changer industry. For further de- 
tails on Clifford All-Aluminum Oil 
Coolers for aircraft of all types, con- 
ventional or jet, write Clifford 
Manufacturing Company, 136 
Grove Street, Waltham 54, Mass. 
Dieiaion of Standard-Thoinson 
Corporation. Sales offices in New 
York 17, Detroit, Chicago 1, Los 
Angeles. 
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Lumbermen and Beechcrafts work together 


Key men !n almost 50 lumber concerns toilay get more 
rloiie with compaiiy-owncil liepelirrafLs. Tlicy go ivhen 
they neeil to — they give those distant jobs ■'on-the-S|)ot” 
attention. They cut lield-trip transit time as much as 
75'i liy use of their Ileeelierafts. 

Almost every kind of Inisiness can profiUil.ly use com- 


pany-owned Beechcrafts, and help America Iniild jnslrr 
by applying travel .s|ieed to defense and consumer goods 
production alike. Apply Beechcraft travel schedules to 
your business operations. Call your Beechcraft distribu- 
tor. Or write today on your com|iany lellerbead to Beech 
Aircraft Corporation. Wichita, Kaiis.as, I .S.A. 
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AIR TRANSPORT 


Douglas Projects Air Cargo Trends to ’60 


• Six-fold increase is seen 
with 12-cent ton-mile. 

• Low' cost of converting 
passenger design cited. 

By F. Lee Moore 

A six-fold increase in ait cargo vol- 
ume by 1960, based on a rate decline 
to 12 cents a ton-mile (Chart 1) is 
projected in an airfreight economics 
and equipment study by Douglas Air- 
craft Co. 

Looking at aircraft design progress 
to date, Douglas sees a steady rate of 
decline in direct operating expenses 
(Chart 2). To date, that has corre- 
lated closely with increasing payload 
size, because tlie bigger the plane got 
the higher became its ratio of pavioad 
to empty weight (Chart 3). 

However, Douglas notes tliat in- 
creasing payload can lower cost only 
after fully developed engines become 
available. "This conclusion, although 
based primarily on experience with 
passenger aircraft, will apply even more 
forcibly to airfreigiit operators in their 
early period of growth,” Douglas finds. 

That is because engine teliabilitv is 
most essential to economical operation 
of a small fleet, and the losv main- 
tenance costs attainable from "service- 
proven engines” are necessary to op- 
erations on a narrow profit margin. 

► Speed Warning— Another Douglas 
svaniing on future design possibilities 
is that more speed won’t help much 
in selling air cargo. That is because 
present cargo types alreadv can span 
the continent overnight. Thus, Doug- 
las reasons that future speed increases 
can only aid air cargo business directly 
if they result in lower ton-mile op- 

As to turboprop power, Douglas pre- 
dicts it "can open up a new era of 
profitable operations to the airfreight 
industry." Yet it will not be useful 
until a new airframe is designed for it, 
Douglas claims, because present air- 
foils and wing geometry aren't de- 
signed for the 500 mph. speed and 
40,000 ft. operating altitude where 
turbine engines become economical 
(Aviation Week June 16. p. 91 ). 
►Passenger Planes Cheapest Now— In 
ib study, Douglas explains why it hasn’t 
built a completely cargo design: 

Douglas agrees with the Air Force, 



CHART 1-Projecfcd ton-mile rate decline to 1960. 



PAYLOAD -POUNDS 


CHART 2— Projected decline in direct operating expenses. 
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CHART 3-i’av1oad'Cini>t;' Kclgiit »liu. 


Army and cargo airlines lliat “from a 
loading standpoint (to cut indirect 
costs) a boxy, utilitarian, pod type 
fuselage basing a rcetangulat ctoss- 
scction, trueb-bed height floor, and 
large loading doors fore and aft, obvi- 
ously represents the ideal," 

But the depreciation charge would 
he so much higher on an cxchisis'e air- 
freighter design that it would more 
than offset tlic improved indirect cost. 
Douglas illustrates this contention in 
Chart 4. The chart indicates that if 
the 17 DC-6, \s now under construc- 
tion were designed solely for airfreight 
operation, thes- would cost S2.G60.000 
each, compared with the present price 
of SI. 100.000 made possible by sharing 
the development expense with more 
than 200 piissengcr planes of the DC-6 

Dcprcciiiting these prices os’cr seven 
years, you get direct operating cost of 
S.2 cents a ton-mile for the special air- 
freighter, and only 5.8 cents for the 
cons'crtcd passenger tvpc. 

► Other Adxantagcs— And Douglas cites 
some additional ads'antages of op- 
erating passenger-type cargo planes: 

• Passenger oi>etation whene\-cr this 
seems aehaiif.igeons-aitcnach for coni- 
bination lines, passenger cliarter for 
all-cargo lines. 

• Less invcnfoiy of spare parts needed 
because of standardiralioii with the 
big passenger fleets. 

• Less training expense for the s.ime 

• Equipment interchange befsseen 
caniers. 

• Greater resale market since the mar- 
ket will include both cargo ami pas- 
senger operators. 

►Cargo Plane Coming— Bv 1960. how- 
ever, the airfreighter market would con- 
sist of 14S DC-6.\ equivalents, assum- 
ing the average airfreight rate drops to 
12 cents a ton-mile. The airfreight 
business then nould bo almost two- 
thirds the size of the passengerliner 
market, based on Douglas projections 
of both. 


VARIATION OF AIRCRAFT COST WITH QUANTITY 




TON-MIIES/QUARTES 

IMILUONSI 

Cl lAR'l ?— 17csign p.nload 'traffic vohmic ratia. 


"As airfreight rates continue to de- 
crease ... it is not improbable that 
the market for cargo aircraft may one 
day exceed that of passenger aircraft,” 
Douglas concludes. Some time before 
that. Douglas or another manufacturer 
presumably will hare come up with a 
strictly-cargo plane. 


► Profils-In its bid for airline buying 
of the DC-6A, Douglas notes that it 
is the “first new cargo plane capable 
of generating a profit at current traffic 
levels." 'Ibis contention is illustrated 
hvpothctically in Chart 5, ss'hich as- 
sumes that the DC-6A and its com- 
petitors arc built at 1951 prices. 
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The profit curve shown here dem- 
onstrates the paradox that “the lower 
the traffic level (volume), the larger 
tile (new) aircraft must be to break 
es'en.” What this actually means is 
that the smaller tlie traffic potential 
at any given revenue rate, the lower a 
carrier must hold direct costs, because 
indirect (overhead) costs ate higher at 
the reduced business volume. 

Chart 5 indicates that Slick Air- 
ivays. “largest airfreight carrier." gets 
abos'c the break-even curve onlv with 
the DC-6A if you depreciate all com- 
petitive craft sfiown at 1951 constnic- 

► About the Douglas Figurcs-Pavload, 
speed and cost values used by Douglas 
in this studv arc based on a trip length 
of 700 mi. 

The ".Airplane A” shown is tlic 
C-46. priced at 1951 production costs. 
In Chart 2, the C-46 operating cost 
is also shown with an "X." Douglas 
attributes the "abnormal economy" of 
the C-46 to an average investment in 
war surplus of S50.000 per plane. 

Italian Airlines 
Report on 1951 

(McGraw-Hill World News) 

Rome— Dist year Alitalia Co. carried 
14.205 passengers and 891,140 lb- of 
cargo 2.175.964 mi., Lince Aercc 
Italianc flew 107,806 passengers and 
4.570,148 lb. nearly 3.5 million mi. 

Alitalia’s books at the end of the vear 
showed a S2.000 deficit while LAI made 
a profit of S35.000. 

During the year Alitalia made a 

8200.000 payment to Douglas Aircraft 
Cn. on a fleet of DC-fiBs for use in 
intercontinental senicc during 1953. 
L.AI took over the fleet of Ah-Flotte 
Riiinite. raising its own fleet of Douglas 
DC-5-type transports to 26. 

Airlines Get Look 
At Approach Coupler 

The airlines recently got their first 
in-flight look at the lightweight Lear 
E-5 auto:natic pilot and approach 
coupler which is going into use in manv 
USAF fighters. 

'\'illiain P. Lear, chairman of l.ear, 
Inc., demonstrated the F-5 in a Lock- 
heed Lodestar in a series of automatic 
appraichcs at N'- Y. International Air- 
port over a several-day period to repre- 
sentatives of American Airlines. Pan 
American Aitvvavs. Colonial Airlines. 
Kt.hf, BOAC, and Air France. 

With an .AVI.V1 ION Wisv.k writer 
aboard, Lear made a hands-off approach 
to within 10 ft. of the ground before 
he took over the controls. The plane 
was less than 10-20 ft. to the side of 
runway center line. 


► Lower Ceilings— Lear doesn’t recom- 
mend such extremely low automatic ap- 
proaches for airliners. The demonstra- 
tion was intended to show the operation 
of a special integrator circuit in the Lear 
approach coupler which prevents the 
plane from following slight "bends and 
wiggles" in the glide-slope beam. Lear 
predicted that apptoacli couplers would 
permit airline ceilings to be safely 
lowered to 100 ft. with A mile visibif- 

The F-5 which Lear demonstrated 
had an installed weight of about 80 lb,, 
according to Lear. It included the basic 
autopilot, a constant barometric altitude 
control, automatic trim-tab servos for 
aileron and elevator, and the approach 
coupler. 

Lear indicated that his companv's 
philosophy on airline type autopilots 
called for “soft” control instead of 
"tight" control, proposed by some auto- 
pilot manufacturers. As an example, he 
,s.iid the F-5 would be set to limit the 
plane’s maximum pitch maneuver to 
0.2 G. 

Because of airline interest. Lear says 
than an F-5 will be in.stalled on a 
DC-6B in the near future to demon- 
strate its abilitv to handle larger air- 
craft. 

Atomic Transports 
Seen as Next Step 

As yet undreamed of g.iins in air 
transport may result from the develop- 
ment and application of atomic energy 
for aircraft. B- G. Porter. BOAC ad- 
ministration director, believes: 


"We were perhaps within sight of 
the economic limit to the development 
of speed through the ait when the jet 
engine opened entirely new possibili- 
ties which have liardtv begun to be 
experienced," Porter said recently in a 
speech in Edinburgh. “WTio is to say 
what will be the effect on speed— and 
range— of the eventual application of 
atomic energy?” Every increase in 
speed, provided it could be applied 
economically, was bound to lead to a 
further expansion in trade, he added. 

lie reminded his listeners of the 
enormous gains air transport has made 
in the space of a few years, comparing 
the 2.5 million air travelers carried 
throughout the world in 1937 to the 
more than 39 million who flew in 1951. 

Porter also pointed out the rapid 
gains air transport had made in carry- 
ing passengers to .ind from the British 
Isles, especially when compared with 
sea carriers: Bv air, the figures were; 

213.000 (1938). 1,433,000 (1950). 

1.775.000 (1951). Bv sea: 5.055,000 
(1938). 4,910.000 (1950), 5.324.000 
(1951). 

Last vear the world's airlines carried 
59 million pa.sscngers. a 25% gain over 
1950; ill 1957. they carried onlv 2.5 
million. Tlic average number of pas- 
sengers cartictl per aircraft had imnpcd 
from 1957's 5.3 fo last year's 21.9 and 
the average trip by e.ich passenger from 
360 miles to 542 miles. 

-Air cargo has likewise made startling 
gains, said Porter. From 203 million 
ton-miles in 1947. it has inacased to 
616 million ton-miles last vear. and 
showed a healthy percentage increase 



AVIATION WEEK, June 30, 1952 



JOIN TNI TEAM 
THAT BUnOS THE BANSHEE 


CURRENT OPENINGS 
Design Engineers 



Air Taxis Are Hit 
By Co])ler Regulation 

•Ihe Nafion.ll Air Taxi Conference 
has asked CAB to drop its nc»’ regula- 
tion forbidding air taxi o|)crators from 
flying passengers in any area sen ed bv a 
government-certificated passenger licli- 
copter line. Bo.ird staffers indicate a 
inodifled regulation may be issued late 
this summer, but the Baird hasn't con- 
sidered it yet. 

CAB attorneys and staffers admit 
the Board's icgiilation was not only 
harsh but may haic siolated the .Ad- 
ministrative Procedure Act and the due 
process clause of the Pifth .Amendment. 

Tlie regulation first jiroposcd by the 
Board «as "Draft Rele.isc 47.” It 
merely freed the air t.ixi operators of 
red tape. Btit the final version came 
out nith a rider that oiitlasss p.issengcr 
flights between ''points” seri'cd bv 
certificated passenger co|jter lines. 

► .Areas Affected— .A "point " is defined 
in the regulation as "anv airport or 
place ssiicrc aircraft mav he landed or 
taken off. including the area within a 
2s-mi. nidiiis of such airport or place." 
I'hits, when New A'lirk Ainvavs starts 
passenger scrsice, this rule will forbid 
air taxi operation throughout metro- 
politan Nesv A'ork from as far north 
as Bridgeport. Conn., to as far south 
as Princeton. N. I., for instance. The 
same is true of metropolitan Los An- 
geles and Chicago, and ultimately 



RL'GGKD PROP 

This veteran Ilaniilloii Standard prop now 
being used bv Pan American Aitwass' Pacific- 
Alaska division has lo^cd nearly 28,000 fly- 
ing hours, with its ictirenient not vet in 
sight. It is shown here with W. H. I-lnbaiik, 
foreman of the division's ptopcllei shop, 
who beUeves the blades are good for another 
20,000 hr. 


probably all major industrial and com- 
mctcial areas of the nation as copters 

The Board issued part of the regula- 
tion to protect the copter lines from 
competition. The theory is that these 
heavily subsidized copter rjpcration.s are 
cx|3criments in the public interest and 
must be protected from competition 
from fixed-wing operators in order to 
hold the copter operators' subsidy to a 


SHORTLINES 


► Ait Transport Assn, members' .Air 
Cargo. Inc. has published a nesv freight 
tariff book including oir freight for- 
warder and other rates not previously 
included in these tariff publica- 
tions . . - A'l’A says ffeart .Assn, tests 
showed inclusion of air mail stickers in 
fund solicitation letters yielded more 
than three times as many contributions 
as letters without them. 

► .American .Airlines has signed a Icase- 
purcliasc agreement with the Massa- 
chusetts -Airport Management Board, 
which will built a $2.5-million hangar 
at Logan Airport, Boston. Commis- 
sioner McGrath says he hopes ground 
will be broken "before the snow falls 
this year." 

► Braniff .Airways predicts Latin .Amer- 
ica tnnei this summer will increase 
15% over a year ago. judging by ad- 
vance reservations. Excursion rates of- 
fer savings up to 48% of normal DC-6 
fates, Bniiiiff says. 

► Delta .Air Lines urges C-AB to ap- 
prove its merger with C&S before 
their Convairs arc delivered starting 
this October, "since more than SI 
million could be saved on spare parts 
if the two companies are together by 


► Flying Tiger Line is again making 
contract flights deporting illegal Mexi- 
can immigrants for the Immigration 
and Naturalization Service. "Wetback” 
airlift cost is estimated near S350.000 
a month- 

► International Civil .Aviation Organi- 
zation has voted a 1953 budget of 
52,817,167, of which U.S. pays 27%. 
,A move to consider a site other than 
Montreal for headquarters was defeated. 

► Lake Central Airlines has a tem- 
porary annual mail rate increase of 
S230.800 granted by CAB effective 
/an. 1. this year, to prevent impairment 
of working capital during the Board's 
investigation of alleged financial irregu- 
larities by the management. 
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MCDONNELL 


.BATTLE PROVEN... 


... ANd THE MEN WHO PROVED THEM 

COMBAT PROOF OF NAVY DEVELOPMENT STARTED IN 1945 BATTLE RESULTS THAT 

CONFIRMED THE NAVY’S FIRST FLIGHT TEST CONCLUSION IN 1947 THE 1951 - 1952 

PAYOFF OF GOOD NAVY PLANNING 


71 




REINFORCED 

FIBERGLAS*^ 

PANELS 

type in Backing Board con now 
be used to replace heavier 
board thereby effecting sub* 
stanlial savings in weight. 

Standard siie is 42" x 96" but 
sizes up to 48" x 108" are 
avoiloble orr special order. 
Types I and H Backing Board 
ore olso corried in slock. 
Fiberglas cloth and mat In any 
thickness up to Vj" furnished 
for cargo end passenger cabin 



SI»UX COSPORAIION 
AUCBAFI SPECIAITIES^CO., INC. 


AVUEP PEOBUCTS ENOINEBBINC CO. 

SECAl PIASTIC COMPANY 
KoriiBS Clly e.Minouri 
GLADWIN PLASTICS. INC. 


► Los .\n|clcs Aitwavs lias its second 
10-|535seiigcr S-55 helicopter, delivered 
from Sikoiskv. Tlie first crashed last 
winter, 


ENGINEERS 

DESIGNERS 

V 

PRELIMINARY 

DESIGN 

Supersonic Aircraft 
Guided Missiles 


for a 

leading Eastern Aircraft 
Campany 



roll of SH.5 million. , . - Claims over 
100 railroads have joined tlie scheduled 
airlines in a fight against tlie 50-odd 
nonskeds in the case. 


► Transocean Air Lines reports almost 
11 million miles flown for MATS the 
first 21 months of the Korean war. 
returning 7.112 litter patients. 20,535 
military passengers and 9.960,095 lb. 
militan’ cargo in 673 flights between 
Travis AFB. Calif., and Tokyo, Japan. 

► Trans World Airlines reports pas- 
senger capacity this September wiii be 
up 43% over a vear ago to 242 million 
seat miles a niontii. . - . Company 
mav get considerable financing aid and 
land contrtTnition from the Kanras 
City, Kan.. Board of Public Utilities 
for e-spanding the TW.A nverhaiii base 
at Fairfax .Airport. . . . Company will 
consolidate all N. Y. executive offices 
next spring in a ncsv office building 
at 380 ^fadiso^ .Ave. 

► United .Air Lines reports a 40% in- 
crease in cargo capacity this summer 
over last with daily capacity of 558,000 
ton-miles. 

► Western Air Lines has OADR ma- 
terials prioritv to build a quaiter- 
million-dollar tiangar at Scattle-Tacoma 
.Airport. 

► Wisconsin Central Airlines has con- 
tracted with Ray and Ray, of Wash- 
ington, D. C., for an economic and 
engineering survey of WCA operations 
and organization. 


► Mid-ContiDent Airlines’ directors have 
approved the merger agreement with 
Braiiiff. It goes to stockholders next. 
C-AB approval tlicrcaftcr is expected, 
if two-thirds of tire stockholders okay 
the deal. 

► Militan' Air Transport Service will 
replace DC-4s witli DC-6As in two 
.Atlantic division squadrons this year. 

► New York Airways is negotiating 
with Sikorsky for 10-passenger S-55 
copters. Although Sikorsky is loaded 
with militarv orders, it testified in the 
Wiggins Airways certificate renewal 
case that room might be found for 
meeting additional civil orders. 

► Northwest Airlines’ May load factor 
of 66% compares with 61% a year 
ago; revenue passenger miles increased 
16% to 58,634.697. 

► Oakland Board of Port Commission- 
ers lias asked C.AB permission to inter- 
vene in tlie nonsclicduled airline 
investigation in favor of the irregular 
carriers— two of whicli employ 3,350 
persons at Oakland .Airport with pay- 


► Pan .American World -Airways’ At- 
lantic division temporary mail rate has 
been cut about Sl.430,000 bv C.AB 
starting Apr. 1. this year, pending de- 
cision of a final rate. Pan.Am’s “break- 
even" mail pav need for this division 
for sear ending Mar. 30 was $12,270.- 
407: it will be less this year, the Board 
predicts. . . . Company quotes an ap- 
praisal bv the .American Institute of 
Management tliat the, Pan.Am’s chief 
problem is lack of a domestic route 
linking New York and Miami bases 
and operations. 

► Robinson Airlines has witlidrawn its 
joint application with Metropolitan Ait 
Commuting for a N. copter certifi- 
cate, and the Board has dismissed the 
case. New York .Airways’ certificate 
now appears undisputed. 

► Swissair reports first quarter traffic 
increases over a year ago as 28% mote 
passengers. 20% more cargo and 27% 
mote mail. 

► Trans-Canada Air Lines this monlli 
flew its five millionth passenger since 
1939, 
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Searchlight Section ADVERTISING 

EMPLOYMENT . BUSINESS . OPPORTUNITIES . EQUIPMENT— USED or RESALE 


intDISPLAYED RATE INrOHMATIOH DISPLAYED RATE 



HELICOPTER TEST 
PILOTS 


FOR EXPERIMENTAL 
TESTING 


Miul b* thoroughlv quaUHBd to cOiif 
oul aQ typst ol HEUCOPTEB fllaht IBit- 

COPTER Slight Urn* r»quSre4. prpfMoblT 
In •ipBrlmpolol ilylng. ForaUlarilf wltb 



IbgiB posiUoas orB vllh ao Bftab1iab»d 
ropldlT-growliig b«UcoptBr manoJoeturw 
oUBrlng aUracUva ■oIotIbi and baDaflli. 



HEIICOPTER TEST PILOT 


OPPORTUNITIES 

Expanding C-119 and C-123 Aircraft Progrom at 
Willow Run offers fine opportunities ond steady employ- 
ment for qualified men 

• A and E Mechanics — Licensed 

• Tool and Die Engineers 

• Industrial Engineers 

• Plant Engineers 

• Time Study Engineers 

• Tool and Die Designers 

KAISER-FRAZER CORPORATION 

Willow Run (neor Detroit), Michigan 


OPENING FOR 

AIRCRAFT METALLURGY 
SUPERVISOR 

Must have espctiencc in larraus and nonleirous metallurgy in eitcroft metal- 
lurgical processes arid materials. This Includes X-roy and X-iay diHractien. 
Midwest location. Please include lull education ond esperience bockground 


CANADIAN 

AGENCIES 

WANTED 

Canadian company, with excellent 
references and record, and widely 
known in the ariation field in 
Canado, would accept agencies 
for exclusiYe distribution of ap- 
propriate aircraft products and 
accessories. 

THE BABB COMPANY (CanadB) litnited 

Trans-Mhntie Building 
Montreal Airport 
Dorval, Quebec 


SALES & CONTRACTS 
ENGINEERS 


PRODUCTION DESIGN 
ENGINEERS 



ond educational bockgraund la 


EAST COAST 
AERONAUTICS, INC. 


Excellent Opportunities 

Aeronautical Engineers 

Aerodynamicists 

Standard & Design Engineers 

The Aeromechanics Section of Raytheon's 
Missile and Rodor Division has responsible 
positions open for engineers with experi- 
ence in these fields . . . cither on high 
speed oiixioft or missiles. Excellent work- 

sonol mterviews arranged for Wolthom or 
eisewbare, 

Submit eonfidentiol resume of education 
and experience to 

RAYTHEON MANUFACTURING COMPANY 

190 Willow Street Waltham, Mass. 
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SEARCHLIGHT SECTION 



ENGINEERS^ 


CHALLENGE AND CAREERS 


ENGINEERS and SCIENTISTS 

GOODYEAR AIRCRAFT CORPORATION 
RUNS THE GAMUT OF PROJECTS 


Goodyear Aircraft Corporation 

Careers are being built on the solid foundation of 
Goodyear Aircraft Corporation 
a subsidiary of 

The Goodyear Tire and Rubber Company 
ENGINEERS 

AERONAUTICAL ELECTRONICS 

SCIENTISTS 

ENGINEERS... 

itssponsi'iife Assilrans Naw Open 
In Ttchnknl Development and 

ELECTRICAL INDUSTRIAL 

AERO DYNAMICISTS PHYSICISTS 

NEEDED TO WORK ON 

RESEARCH DESIGN DEVELOPMENT 

NEEDED ALSO ARE 

TOOL PROCESSORS TOOL DESIGNERS TOOL PLANNERS 

SOLID PROPELLANTS 
AND ROCKET UNITS 

PLANT ENGINEERS 
METALLURGISTS 

HEATING & VENTILATING ENGINEERS 

PI5 

PHILUPS 

In the eetenaatical field. 

’ “ 

GOODYEAR 

AIRCRAFT CORPORATION 

AKRON 15, OmO 
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MARTIN 


LOCKHEED PV-1 

Offers the Greatest 
Diversity of Projects 


liMi! 






$47,500.00 

neii^n FnfTiiiRRrs 


BEECH -D-18-S 

McuUs bcu eiealRiI dlvnillr ol 


2 Spore NTSO ERgines 




THE GLENN 1. MARTIN CO. 

Pcriennel Dcpl.— Boltimere 3, Md. 

S=S.‘s£Br-S: 


POWERPLANT 
INSTALLATION DESIGNERS 


C47A PARTS CATALOGS 
T.O. A^JK^ijNC-dB 

ol powerpIcRt instollotions 

mmmi 





HSjisiiL'i!hFKs£'“ 

Send delaiM resume to 




FOR SALE 

"FOR SALE" 1 

Runway Lighting Transf^^^ 

WI.J.O, L„k., C.nn.c,i.u, 




mmmm 
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TRONIC O^ICK for"* HELfcOP- 
TER use has created an immediate 
need for 

RADIO ENGINEERS 

Minimum of 5 years experience in 
the design and development of 
high frequency PM transmitters 
and receivers. Engineering gradu- 
ates with advonced degrees pre- 
ferred. 

RADIO and ELECTRONIC 
TECHNICIANS 

3 to 5 years experience in the 
construction testing and opera- 
tion of high frequency PM trans- 
mitters and receivers, Engineering 
groduates preferred. 

ELECTRO-MECHANICAL 

TECHNICIANS 

3 to 5 yeors experience in oireraft 
servo-control systems. Engineering 
graduates preferred. 

W. M. TYNAN 

KAMAN AIRCRAFT CORPORATION 
WINDSOR LOCKS. CONNECTICUT 



engineers 


it will PAY YOU to check 
the positions now open at 

^eech Qircraft 
CORPORATION 
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INSTRUMENTS 


Authorized Factory Sales 
and Service 

for 








INSTRUMENT ASSOCIATES 



EXECUTIVE BOEING!! 

«lRC.«Tw"^o"TmI'TA.,r 

ESHS'-ia!!™:'. 
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IMPORTANT! fAany items in this group have not been listed in previous ads! 


One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands more — stocked in our Boltimore warehouse! 


43 PIECES 

ENGINE QUICK 
CHANGE UNITS 
APPLICABLE TO 
GRUMMAN FM-1 
AIRCRAFT. COM- 
PLETE WITH AC- 
CESSORIES 

TURRET PARTS 

500 LBS 

2000 OIL COOLER 
ASSEMBLES W/VALVES 

750 OXYGEN and CO CYLINDERS 


HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW — UNUSED. WRITE 
FOR DETAILED LISTINGS. 

46 WHEELS 
12.50 X 16 

1 CARLOAD 

Ht SANfiER V-770 



•jt Send us your materlol fists for screening.' 


WRITE— WIRE— PHONE 


COMMERCIAL SURPLUS SALES CO. 


AVIATION WEEK, June 30, 


STRICTLY PERSONAL 



C0GKPIT 
VIEWPOINT 

By Capt.'R'. C. Robson 


Minimunis Confusing, Not Amusing 

• Landing minimunis for a sclicdulcd airline at Chicago Midwav Airport 
are 300-tt- ceiling and J-mi. visibilit)-. lliis applies to a straiglit-iii ILS 
landing on Rnmvav 1 i Right onlv and when both glide patli and locahzct 
are received properly. If flic glide path is inoperative the niinimums 
b«:ome 300 and I, or 400 and J. 

•••Straight in” means a him of not more than 30 dt-g. If one must 
circle, the mininuuns are 500 and 1 during the day and 500-li at night. 
These are for a Convait; if the [ilane is a DC.4 or DC-b then 50O-1J 
applies at all times. The glide path is not ret^uited for these figures. 

• If Chicago is being used as an alternate airport, the ILS inininimn is 
600-2, 

• A direetion finder approach, using the outer and middle hoining sta- 
tions, has slighllv different limits. Hie straight-in minimum is 400-1, 
all aircraft, but bn both Runways 13 Right and 13 Left, and alternate 
limits now become 800-2. 

• On the standard range approach straight in now means, in addition to 
the 1 3 ninivavs, Runways 18 Right and Left. And the minimum changes 
to 500-1. with alternate limits at 800-2. 

• For the Kedzic D/F approach straight in. Runways 31L and 31R 
have 0 400-1 limit. I3ay and night circling for the Convait is 500-1 and 
500-li respectively; DC-4 aud DC-6 is 500-li at all times. 

• On GC.\. all aircraft, day and night, minimum is 500-J. Tliis applies 
onlv to 13R. For Rumvavs 22R and L. Convair day is 6001, night 
6Qd-li; DC-4 and -6 is 6O0-li. Runwavs 4, 9, 13, 18, 27, 31 and 36 
Convair day is 500-1. night 500-li; DC-4 and -6 is 500-li- 

• To all of the above minimums we can apply the “sliding scale.” This 
permits a reduction in s-isibility of k mi. for each 100-ft. increase in 
ceiling down to 1 mi. for DC-6, DC-6B and Convair, and down to 3-mi. 
xisibilitv for DC-4 and DC-6 cargo flights- Applying this to a standard 
range circling approach for the Convair, for instance, vields figures of 
600-H, 700-li, 800-lJ and 900-1. 

• Tlic ILS sliding scale permits a 1-mi. reduction in visibility for each 
100-ft. increase in ceiling down ttr i mi. But this docs not apply to the 
ILS minimums when shown as 300-1 and 400-1. 

• Cargo flights have special minimums. Circling is permitted with 100 
ft. less ceiling and i mi. less visibility than required for four-engine pas- 
senger flights except straight in which allows only a 1-mi. reduction in 
visibilities. There is another exception in the ease of ILS at 300-1. 
Here lower limits mav not be used unless GCA is working and is used. 

• If the weather results from reduced local visibilities (smoke, ground 
fog, etc.), vve can skip all of the foregoing for now landings may be made 
with 1-mi. visibilitv. Tliat is provided there is at least a l,5Cl0-ft. ceil- 
ing and the aircraft can be kept aligned with the runway throughout the 
approach . 

• Alternate niinimums also varv. If the basic limit is 600-2, this permits 
use of 700-li or 800-1; and 800-2 allows 900-H and 1000-1 to be used 
(except at certain airports where this is prohibited). 

• TTie pilot has only to consider his legal gross weight and cross- and 
down-wind components for e.ich runway plus a few other routine items 
to arrive at bis legal landing limits. 

• Now let’s see, what are the landing minimums at Chicago? 

(Cockpit VieiiTJoint appears frequently on this page. Aviation Week extends the 
writer freedom to express his omi opinions, in behalf of airline pilots of the 
countrv. Capt. Robson flies Convahs for Americ. 
ments from vou readers. Address him in care 
42nd St., Sew Vork 36, N. Y.— Ed.) 
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Bill Coughlin com 
Press. Durie '■ - - 


rs appointed William 


V fioi 


the 


iiited 


it Force 


^ _ is a journalism graduate 

and holds an M.A. from Stanford. 

lie joined the United Press in San I-'raii- 
cisco after the war. and covered the Pacific 
for the UP for two and a half years. Then 
he took a vear's leave to accept a fellowship 
at Stanford, lo study Far Eastern affairs. 

Upon returning to the UP, he was named 
manager of the service's foteim department 
in San Francisco, in charge of incoming and 
outgoing Ear East and Pacific news. After 
only seven months in that post, he was pro- 
moted to manager of the San Francisco 
bureau. In May ot last year he was offered 
the post of UP regional manager for Mexico 
and Central America. 

While on the Stanford fellowship, how- 
ever, he had written a book on Cen. Mac- 
if Japan. Portions of 


the 


.ook Cl 




w United 

Press clien'ts'in Japan. His collaborator on 
the book was and is an outstanding Japanese 
editor of one of Japan's largest newspapers. 

Some UP executives, Tiowever. were 
afraid parts of the book would offend UP 
clients- Rather than change the text, Mr. 
Coughlin quit the wire service and never 
took over in Mexico City. Deletion of some 
of the facts, Coughlin maiiibiined. would 
have robbed the book of its value as an 
objective study. The book, ''Conquered 
Press." has just been published. 

Bill's wartime duty was principally on 
P.38s. But lie also logged time on P-59s, 
B-25s, C-47s, and G54s, among others. He 
is familiar with instrument Aving and land- 
ing systems. He holds a ccrtilicale from the 
highly specialized 11th .^it Force Instnimeiit 
School. He also holds a commercial pilot's 
certificate for both single and multi^nginc 
landplancs. He is 30 years old, married, and 
has a son and a new baby daughter. 

Aviation Week’s advertising sales de- 
partment in Los .Angeles is still represented 
by that widely known aviaHon personality, 
Charles I'. McRcynolds.— R.H.W. 
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REQUIRES 


ENGINEERS 

DESIGN ENGINEERS 
AERODYNAMICISTS 
STRESS ANALYSTS 

DYNAMICS ENGINEERS 
SENIOR DRAFTSMEN 
WEIGHT ANALYSTS 

Posilions are available for experienced aeronau- 
tical engineers and draftsmen for employment on 
long term design and development projects. 
Excellent opportunities for advancement in a 
rapidly expanding organization. 

Five day week 
Paid overtime 
Group Insurance benefits 
Semi-annual salary reviews 

Write giving resume of education and 
experience to 



P. 0. Bax 6087 Morttreal, Que, 
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EDITORIAL 


Complexity Can Cost Us Freedom 

Is anything really being done to tiy to make airplanes 
simpler? And thus cheaper? Everything we hear indi- 
cates the trend moves relcntlesslv on to evermore com- 
jilexify. 

A leading industry engineer courageously discusses air- 
craft complexity in public, and darc.s to sav that com- 
plexity has sometimes interfered with performance and 
pilot safety. This is high heresy in technical circles. 

The courageous spokesman is E. H. Heinemanii, chief 
engineer of Douglas Aircraft Co.’s El Segundo division. 

He cites a few of the usual examples to illustrate the 
scope of a modem aircraft's requirements which never 
fail to awe us. The danger will be if these also awe 
the designers, manufacturers, the Air Force and Navy, 
until they view any simplification as impossible. 

Then there is also the \alid explanation that our way 
of life, unlike the Russians, assesses high priority to 
pilot comfort, reduced energy expenditure, and human 
life. 

"There is no question about it,” Mr, Heineniann savs 
deliberately, "the American military airplanes are in 
general the most complete and the best built in tlic 
world." That is said every day. But tlien tliis engineer 
drops the block buster and commits the heresy: 

"Still, in many cases, they have contained so nuich 
equipment that their performance and availability have 
been reduced to a point where their primary purpose 
and tactical rtsefulness have suffered.” 

This statement is worth sober reflection. E\en if you 
disagree with this; 

"Another wav of expressing it might be to say that 
wc are fighting a war with Cadillacs; whereas both 
World War JI and the present Korean incident have 
shown that our enemies tend to employ stripped-down 
‘hot rods.’ ” 

And this: 

“Perhaps we are selling the pilot short. And it may 
well be that if we put our efforts into supplying air- 
craft with higher performance and less automatic or 
couvenience features, the pilot-airplane team would be 
more effective.” 

It has long been a complaint that the bigger the 
government contracting agency becomes the more offi- 
cers there are to hang weight on a new airplane. What 
too few government buyers and engineers seem unable 
to grasp, however, ate the implications of what Mr. 
Heinemann calls this growth factor. 

"In the design of a cunent new model, if a 100-lb. 
item of equipment is added and the performance and 
strength are maintained, the gross weight will increase 
—not by the 100-lb.— but by a factor of 10, or a total of 
1,000 lb. Multiply this by the national average cost 
pet pound gross weight of airplanes constnicted— which 
is S40 or better— and you will see that each 100-lb. 
equipment item added will finally cost the taxpayer 
$40,000 mote per airplane if performance is maintained.” 

Mr. Heinemann also drops another verbal bomb that 
might well be preserved and quoted in large letters, 
framed, and hung in engineering schools. He says; 

“Complexity is not a sign of perfection. Engineers 


arc frequently lauded for the intricacy and complexity 
of their designs. This is a grave enor. True perfection 
is a matter of solving problems by avoiding them and 
applying the ingenuity to achieve simplification.” 

The Douglas engineer fully realizes that history shows 
battles are usually won by the side with modern weapons 
in the greatest available numbers. He belies-es that with 
the production ability of this country we should be 
able to produce aircraft in superior numbers and in 
shorter time. 

"Still, it seems that with all oiir production capabilities 
we have disproportionate difficulties in supplying equip- 
ment in the quantities and time needed. . . . Progress 
during our lifetimes has certainly exceeded our fondest 
expectations. The future appears unlimited. Howeser. 
there is still much to be done to design and develop 
equipment that will fit our budgets and timetables. 
Otherwise, we mav lose the very thing we have been 
fighting for— the American way of life.” 

Is anvthing really being done to make airplanes 
simpler? And cheaper? 

Clear the Air on Kaiser 

Those liardv rumors about the Kaiser-Frazer cargo 
plane contract arc to be recognized finally with a formal 
inquiry by the House Atnied Serx ices Committee. 

Circumstances that led so swiftly up to the contract 
inspired wild and wondrous reports at the time. Gossip 
still insists that the decision to award Kaiser-Frazer this 
business was part of a high-level, beclouded "deal" by the 
Administration. 

An editorial on this page Dec. 25. 1950, after the 
decision had been made, wished Mr. Kaiser well, for the 
good of the country, but said "this situation bears close 
watching.” Apparently some influential members of the 
House of Representatives now agree. 

Kaiser-Frazer, the Air Force, the White House and the 
public should welcome an all-out airing of the facts in 
what has been too long a subject of suspicion, innuendo 
and insinuation- 

upholding Civil Aviation's Rights 

The Aircraft Owners & Pilots Assn, has been given 
insufficient recognition for the leading part it took in 
reversing the dictatorial action of some government 
authorities in converting U.S. civil aviation from statute 
to nautical miles, against civilian wishes. 

Far more important than the mere issue ot knot con- 
version is the preemptory manner in which the Cixil 
Aeronautics Administrator and the Air Coordinating 
Committee sought to "ram the matter down the throats 
of all civil aviation over its objections,” as one AOPA 
official wrote us. 

As we have seen in so many other instances, we had 
here "gox emment of the government, by the government 
and for the government,” AOPA points out. Mote 
than ever before, civil aviation must keep its eyes open 
and study with the greatest care any proposals or commit- 
ments made by the civil aviation agencies we normally 
should look to for help and guidance.” 

F» _t. -_i TJ 
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aluminum 

extnisions 


To the SH'ifl and strong will go ihe race for 
world air supremacy. That is why aluminum 
extrusions for our fighter jets have become a 
MIG Alley Must. 

We at Harvey are cooperating with the air- 
craft industry in its never-ending search for bet- 
ter and newer methods of applying aluminum 
extrusions to both military and commercial air- 
craft. Many manufacturers have benefited by 
the recognized leadership of Harvey's staff of 
metallurgists and research specialists. Those 
who have failed to obtain answers elsewhere 
have come to Harvey for the successful solu- 
tion of their “impossible” problems. 



LOCKHEED T-33"TRAINER POWERED BY ALLISON 
J33 TURBO-JET (Also F-80 Shooting Star) 


GRUMMAN F9F-3 PANTHER POWERED BY ALLISON 
J33 TURBO-JET 


NORTHROP F-89 SCORPION POWERED BY TWO ALLISON 
J35 TURBO-JETS WITH AFTERBURNERS 


REPUBLIC F-84 THUNDERJET POWERED BY ALLISOI^ 
J35 TURBO-JET 


LOCKHEED F-94 ALL-WEATHER FIGHTER 
POWERED BY ALLISON J33 TURBO-JET WITH AFTERBURNER 


DOUGUS A2D SKYSHARK POWERED BY ALLISON 
T40 TURBO-PROP 


NORTH AMERICAN XA2J-1 SAVAGE POWERED BY 
ALLISON T40 TURBO PROP 



^ Around the world 
ALLISON JET ENGINES 


CONSOLIDATED P5Y FLYING BOAT POWERED BY 
FOUR ALLISON T40 TURBO-PROPS 


have accumulated more than 


1,600,000 hours in the air 


GM 


GENERAL 

MOTORS 


an unsurpassed record or experience covering 



every condition of training, alert and combat 


DIVISION Of GENERAL MOTORS, INDIANAPOLIS, INDIANA 


Builders of J3S Axial, J33 Centrifugol Flow Turbo-Jet Engines, T38 and T40 Turbo-Prop Engines 



